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PREFACE 


The subject of the present investigation was suggested to me 
by the late Professor H. G. Haahti, M.D., Director of the Univer- 
sity Clinic for Tuberculous Diseases in Helsinki. He had paid atten- 
tion to the increased susceptibility to infections and to the high 
mortality from tuberculosis among mongoloids and considered 
a more pertinent study justified. He was always ready to give me 
advice and encouragement. I shall remember him with profound 
gratitude and feeling of loss. 

I am deeply grateful to Professor K. O. Renkonen, M.D., 
Director of the Department of Serology and Bacteriology, Uni- 
versity of Helsinki, for his support and supervision during the 
extension phase of this study and also for his valuable criticism 
in the preparation of the manuscript. 

Professor S. E. Donner, M.D., Physician-in-Chief of the 
Rinne Home, Institution for Mental Defectives of the Deaconesses’ 
Hospital in Helsinki, provided me with the opportunity to perform 
there the main part of the examinations. I thereby got much 
benefit from his great experience in mental defectives. 

Dr. O. Wasz-Hockert, M.D., University Docent, has given me 
valuable advice concerning the performance of the tuberculin tests 
and has devoted his time to discussions on the problem. 

I thank Dr. E. Kaila, Ph.D., for carrying out the mathematical 
analysis and Miss Hilkka Ahokanta, Mag. Phil., for translating 
this report into English. 

I wish to extend my sincere thanks to the directors and staff 
members in the institutions for mental defectives where I carried 
out my work. At the same time I would like to express my deep 
admiration for the patient and devoted work done in silence in these 
institutions. 

This work has been aided by financial support from the Finska 
Lakaresdllskapet in Finland. 


Helsingfors, August 23, 1954. M. D. 
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MORTALITY AND MORBIDITY AMONG 
MONGOLOIDS 
SURVEY OF THE LITERATURE 


A. MORTALITY 


Among the first to describe mongolism in more detail were 
Fraser and Mitchell, who in 1876 published their observations on 
62 cases. They already mentioned the short lifetime as a typical 
feature. After them all the writers, who dealt with the prognosis 
of mongolism in their reports, paid attention to the high morbidity 
and mortality among these children. 

Neumann (1899) observed 13 mongoloids, aged from two to 
six years, seven of whom died during the observation time of three 
to four years. Cassel (1917) assumed that only a few mongoloids 
live after the childhood. According to Homburger (1926), 25 per 
cent of these persons reached the age of puberty and ten per cent 
the age of 25 years. Of the patients of von der Steinen 13.7 per cent 
reached the age of puberty and 4.1 per cent the age of 20 years. 

Kroemer (1928) stated the average age to be approximately 
11 years and Warner (1935) 12.6 years. Penrose (1932) evaluated 
the expectation of life at birth to be nine years. He compared the 
mortality of mongoloids with that of other types of mental defec- 
tives and with that of the normal English population. The mortality 
rates were 6: 1 as compared with the other mental defectives and 
10: 1 as compared with the normal English population. 

The high mortality among the mongoloid children at an early 
age is remarkable. According to Tredgold (1947), about 50 per cent 
of all the mental defectives admitted to institutions immediately 
after birth until the end of the first year of life are mongoloids, 
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though this figure decreases quickly owing to high mortality. It 
has been estimated that the number of mongoloids among the 
inmates of institutions for mental defectives in the western countries 
approximates ten per cent, all ages included. Engler (1949) was of 
the opinion that the frequency of mongolism is higher than is usually 
supposed, as many children stillborn or dying immediately after 
birth might be mongoloids, though the correct diagnosis had not 
been established. Bleyer (1932), too, pointed out the high mortality 
in early infancy. Among the 47,923 children examined in an out- 
patients’ clinic there were 115 mongoloids. Of these, 30 per cent 
were observed in the outpatients’ clinic before completing the first 
year, 60 per cent before completing the third year. 

The most accurate mortality figures can be compiled by following 
a certain series of cases from the birth. Such an examination was 
performed by @ster (1953), who observed 72 patients diagnosed in 
a maternity hospital. Fifty-three per cent died within the first year 
and a half of these within the first three months. In his earlier report 
Oster (1951) mentioned that 60 per cent died within the first three 
years. 

When mongoloids have passed the age of puberty they survive 
even serious illnesses much more readily than before (Engler 1949). 
QOster’s remark that susceptibility to infections among mongoloids 
after the age of puberty is hardly greater than among normal 
population, is in full agreement with this observation. Siegel 
(1948 a), on the contrary, reported that mongoloids even at the 
age of 20 to 30 developed pneumonia more often than the other 
inmates of the institution. 

Penrose’s (1932) investigations showed equally high mortality 
even in the older age groups. He analyzed Brousseau’s (1928) 
series of cases from the United States by contrasting the number 
of living mongoloids and that of mongoloids who died between one 
to 44 years with the corresponding figure of the normal English 
population. The relative mortality of mongoloids approximated 
10: 1 in all the groups. He obtained similar results by analyzing 
Brushfield’s (1924) series of cases from an English institution 
and by contrasting the number of deaths in the age groups of 0 
to four years, five to nine years and ten to 14 years with the 
mortality of the normal English population divided into similar 


age groups. 
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Some mongoloids reach a relatively old age. The oldest patient 
of Down (1866) was aged 63, Engler saw two patients of over 54 
years, and among @ster’s 524 mongoloids six passed the age of 55, 
one of them being over 70 years. Simons and Speijer (1937) reported 
on two mongoloids, one of them 63, the other 83 years of age. 

All these investigations were performed totally or partly before 
the time when sulfa drugs and antibiotics were employed against 
infections. Yannet (1950, 1953), who used this therapy, reported 
that it dramatically changed the mortality figures among mongo- 
loids and that their lifetime increased remarkably. However, exact 
figures concerning the increase cannot as yet be given. 


B. MORBIDITY, DISEASES AND CAUSES OF DEATH 


Mongoloids have a marked tendency to infectious diseases, and 
all the writers dealing with mongolism have paid attention to this 
fact. Especially dominant are catarrhal diseases of the respiratory 
tract, such as common cold, sinuitis, bronchitis, and broncho- 
pneumonia, but also the mucous membranes of the intestinal tract 
and the skin are more susceptible to inflammations than is usual. 

Siegel (1948 a) studied the incidence of certain infections in an 
institution and observed that the frequency of pneumonia among 
the mongoloids was three to 30 times greater than among the other 
mental defectives. Mongoloids developed influenza twice as often 
as the other inmates of the institution and were carriers in a greater 
number than the others during dysenteric infection. 

The statistics of causes of death are predominated by infectious 
diseases: diseases of the respiratory tract, gastroenteritis and infec- 
tious diseases of childhood. Congenital heart diseases form another 
important group. 

Table 1 shows that the results obtained by various writers are 
in agreement concerning the role of infectious diseases among the 
causes of death. On the other hand, there are great differences with 
regard to congenital heart diseases. This may depend on the diver- 
gent age groups of the series, as well as on the fact that correct 
diagnosis has not always been established. All the patients of Oster 
died in pediatric clinics with better diagnostic facilities than those 
available in institutions for mental defectives. Benda (1949) and 








10 


Evans (1950) gave no further information on the other causes of 
death. Benda’s figures were based on a large series of autopsies. 
The diagnoses of Evans were all verified by autopsies. Heart 
disease was not always the only cause of death. 


TABLE 1 


NUMBER OF DEATHS DUE TO INFECTIOUS DISEASES AND CONGENITAL HEART 
DISEASE EXPRESSED AS A PERCENTAGE OF THE TOTAL NUMBER OF DEATHS, 
ACCORDING TO VARIOUS WRITERS 


























Causes of Death% 
Writer tty Age Infectious | (Respiratory oo” 
Diseases Diseases) Deeenee 

Benda ........ 2 0—2 2 (2) 75 
Ri cctowde ? <10 ? (2) 25 
SOMENT 2 Giese we 145 | children 73 (48) 44 
EVORS ...2.<.4 63 0—5 ? (?) 44 
Lahdensuu .... 58 ? 85 (50) 15.5 
Brushfield .... 94 | O0—13 80 (44) 7.5 
Warner ...... ca. 60 <16 2 (56) 7 
Brousseau and 

Brainerd ..| 165 0—40 94 (66) 6 
Leeper ...... 100 ? 92 (90) 5 














According to Engler, the causes of death vary with age; high 
neonatal mortality is due to general debility and congenital heart 
disease. In infancy and childhood, death is caused mostly by infec- 
tious diseases, fatal frequently to children with congenital heart 
disease. Among the older age groups pulmonary infections, earlier 
especially tuberculosis, are dominant. 


C. THE COURSE OF THE DISEASE 


Mongoloids are not only susceptible to infections, but their 
resistance is also low. Harmless infections will persist for months 
without antibiotics (Benda 1949). These patients are also less 
adaptable and suffer a higher incidence of reinfection (Siegel 
1948 a). The patient often dies shortly after the onset of the disease 
(Cassel 1917, Meseck 1924, Glanzman 1950). Antibiotics are, how- 
ever, equally effective in mongoloids as in other persons (Yannet 
1950). 
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D. THEORIES ON THE RESISTANCE 


According to Oster (1953), mongoloids are known as tidy and 
clean persons; these characteristics cannot, however, protect them 
against infections. This fact and the observation that, e.g., blepharo- 
conjunctivitis of mongoloids is as common at home as in insti- 
tutions made him suppose that the tissues of mongoloids are less 
capable of resisting certain diseases than those of normal persons. 
Kirman (1950) believed that a defective development of the heart, 
brain or other organs is perhaps combined with anomalous meta- 
bolism, thus causing decreased resistance. This defect might be 
caused by the incomplete cerebral control of the endocrine system. 
Pennacchietti (1932) observed an early thymus involution in mongol- 
oids and believed that the decreased resistance was caused by it. 
Benda (1949), too, paid attention to the endocrine system. He 
pointed out that hypopituitarism and hypoadrenalism are typical 
of mongoloids, and as a sign of the latter he mentioned, among 
other things, their increased susceptibility to infectious diseases. 
Siegel (1948 b) was of the opinion that »the mechanism by which 
specific antibodies are either elaborated in response to antigenic 
stimulation or released into the circulation is defective in mongol- 
oids.» In this connexion various writers have mentioned the quali- 
tative inferiority of the mucous membranes and the skin. However, 
the background of this phenomenon has not been elucidated. 

Also the skull of mongoloids is poorly developed. Poor drainage 
of the sinuses and ears may be among the causes to the predomi- 
nance of infections of the respiratory tract (Yannet 1950, Oster 
1953). Benda also emphasized the importance of the blood vessels, 
the hypoplasia of the capillaries, especially. Leibowitz and Yannet 
(1942) thought it possible, though less likely, that the increased 
susceptibility to infections and the high mortality may depend 
on the great incidence of congenital heart disease. 
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THE PROBLEMS 


Mongoloids thus form a group of individuals who, besides their 
typical psychic and somatic features, have an exceptionally high 
morbidity and mortality. Especially conspicuous is their suscepti- 
bility to infections, mainly to those of the respiratory tract. Though 
this is a general observation, the causes of the decreased resistance 
still remain obscure, and there exist but a few and scattered efforts 
to elucidate this problem. 

Therefore, the purpose of the study now reported was to conduct 
experiments on mongoloids by studying some of the phenomena that 
are connected with the resistance of the body. The problems 
attacked were the following: 


1. Are the incidence of infectious diseases and mortality among 
the mongoloids greater than usual also in the present series of 
cases? What can be said of the effect of antibiotics? 

2. Do the mongoloids develop tuberculin sensitivity after tuber- 
culous infection and BCG vaccination in the ordinary way? 

3. Do the skin permeability tests show anything abnormal? 

4. Are there any alterations in the antibody production, in the 
composition of serum proteins, in the white blood count, and 
in the erythrocyte sedimentation rate. 








Ill 
THE SERIES EXAMINED 


The series examined consisted of mongoloids from the following 
institutions for mental defectives in Finland: 


1. Rinne Home, Institution for Mental Defectives of the Deaco- 
conesses’ Hospital in Helsinki 

2. Vaalijala, Institutions for Mental Defectives of the Home 
Mission Society of the Church of Finland 

3. Seindjoki, Departments for Mental Defectives in the Hospital 
of Seinajoki District 

4, Nukari, Nursing Home for Mental Defectives of the City of 
Helsinki. 


Observations and experiments were carried out in the Rinne 
Home and in Vaalijala under the period of four years, in Seinajoki 
and in Nukari under two years’ period. During this time altogether 
1,128 inmates were treated in these institutions, 115 or 10.2 per 
cent of them being mongoloids. All of these were not included in 
the various investigations carried out, but they were chosen at 
random the only criterion being that they represented all the 
various age groups. The diagnosis of mongolism was established 
according to clinical experience. All uncertain cases were excluded. 

Table 2 shows ages of the mongoloids at the first examination. 
Sex distribution was as follows: among the 115 mongoloids 69, 


TABLE 2 
AGE GROUPS OF THE MONGOLOIDS 








Age in Years 1—5 | 6—10/11—15}16—20}21—25/26—29) Total 
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14 


i.e. 60 per cent, were boys and 46, i.e. 40 per cent were girls. The 
intellectual level was considerably low. A half of the mongoloids 
belonged to the idiots and most of the others were low-grade 
imbeciles. No one could be placed among the morons. 

Since special attention has been paid to mother’s age at the 
time of the birth of a mongolian child, this was also considered 
in the present study. The mother’s age was stated in 112 cases. 


% x—x mongoloids 
40 - e---~ live births in Finland 


30 - 


20 - 


10 - 





Jae T T T a ee 
20 25 30 35 40 45 50 yrs 
Mothers age 








Fig. 1. — The distribution of the mongoloids and all children born alive in 
Finland between the years 1936—1950 according to mother’s age at the time 
of delivery, expressed as a percentage. 


Fig. 1 shows the distribution in percentage. For the sake of compar- 
ison, it also illustrates the mother’s age at the time of delivery 
during 15 years’ period 1936—1950 (all children born alive), as 
reported in the Statistical Yearbook of Finland. 

The series of cases is typical of mongoloids in the institutions, 
but not of mongoloids in general. Most frequently, institutional 
care is not possible or of vital importance until the school age, 
and due to the high mortality in infancy the selection has already 
taken place before the admission to the institution. 

Most examinations were also performed on control subjects, 
i.e., on other mental defectives in the same institutions. This was 
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possible since mongoloids as a whole form a clearly distinguishable 
group of their own. 

The advantages of the fact that normal persons were not used 
as controls outweighed the disadvantages through these arrange- 
ments: — The experiments could be performed simultaneously 
and under identical conditions. The environment of the subjects 
was likewise similar, which was of importance especially with regard 
to the risk of infection, the diet and hygiene. During the experi- 
ments the control subjects selected from among the other mental 
defectives were in a good physical condition and corresponded to 
the mongoloids as to their ages and sexes. All the inmates were 
included in the tuberculin tests only. 

When evaluating the results, especially when making a compari- 
son between the mongoloids and the controls, it has to be kept in 
mind that the control series did not consist of normal cases. 





| IV 
INFECTIOUS DISEASES AND MORTALITY 


A. GENERAL OBSERVATIONS 


When recording the earlier life of mongoloid children the phy- 
sician is surprised at the large number of bronchial catarrhs, 
inflammations of the lung and diarrhoeas appearing in the case 
histories. A minority of the mothers reported that their children 
had been healthy except that they often suffered from common cold 
and palpebral inflammations. In all the various institutions the 
nursing staff generally agreed that these children were difficult to 
take care of owing to the frequently occurring infections of the 
respiratory tract and the skin. 


B. MORBIDITY. 


The inmates of the Rinne Home were selected for the more 
detailed analysis because the writer herself was working there. 
During the period from Jan. 1, 1950, to Jan. 1, 1954, altogether 53 
mongoloids were treated in this institution. Their ages varied from 
three to 29 years at the beginning of the observation time, the 
average age being 12.8 years. The observation time, ranging from 
three months to four years, averaged two years and nine months. 
During this period the incidence of infectious diseases was as follows: 


Infections of the respiratory tract 
Pneumonia, bronchopneumonia in 15 mongoloids 


Bronchitis » 8 » 
Pulmonary abscess » | » 
Bronchiectasis » 1 » 
Pulmonary tuberculosis » 2 » 
Miliary tuberculosis » 1 » 
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Infections of the skin 


Furunculosis in 11 mongoloids, in five of 
them continuously 
recurring 

Phlegmon » 5 mongoloids 

Erysipelas » 4 » 

Recurrent gastroenteritis - » 


Most commonly occurring rhinitis and blepharitis as well as acute 
infections of the upper respiratory tract and the epidemic diseases 
of childhood were excluded. Of the 53 mongoloids 22 had been 
healthy, in general, or had suffered from minor infections only. 

The incidence of pneumonia, especially, was compared among 
the mongoloids and the other mental defectives. The control series 
consisted of 309 subjects in the same institution, and was in good 
agreement with the mongoloids regarding the age and observation 
time. 

The average age of the mongoloids was 12.8 years (from three 
to 29 years) and that of the other mental defectives 12.4 years 
(from one to 31 years). The average observation time of the mongol- 
oids was two years and nine months (from three months to four 
years), that of the other mental defectives being two years and 
eight months (from one month to four years). 

Inflammation of the lung occurred in 


15 of 53 mongoloids, i.e., 28 per cent 
22 of 309 other mental defectives, i.e., 7 per cent 


At physical examination ten of the 53 mongoloids were diagnosed 
to have congenital heart disease. Since its incidence is considered 
to predispose an increased susceptibility to infectious diseases, the 
ten subjects were excluded. Ten of the remaining 43, i.e. 23 per cent, 
had pneumonia. Heart disease seemed thus to play a certain role, 
though not a decisive one. 

Table 3 illustrates the number of mongoloids with infections 
of the lung and with infections of the skin as well as the healthy 
mongoloids divided into various age groups. The former disease 
group included pneumonia, pulmonary tuberculosis and abscess 
of the lung, the latter recurrent furunculosis, erysipelas and phleg- 
mones. The third group consisted of healthy subjects. The subjects 


2 
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were divided into age groups according to their age at the beginning 
of the observation time. All the mongoloids were not included in 
these groups, and the same subject might belong to both of the first 
two disease groups. 

TABLE 3 


NUMBER OF MONGOLOIDS WITH INFECTIONS OF THE LUNG AND THE SKIN, RES- 





























PECTIVELY, AND NUMBER OF HEALTHY MONGOLOIDS IN THE VARIOUS AGE 
GROUPS 
Mongoloids Mongoloids 
: : : : Healthy 
. .,._| with Infections | with Infections : 
> — of the Lung | of the Skin | “ongoloids 
No. % No. % No. % 
3—5 8 5 0 2 
23 39 + 10 22:9 2219 
6—10 15 4 5 3) 
11—15 | 3 3 5 
30 30 + 8 30 +8 57 +9 
=16 21 | 6 6 12 
Difference —9 +13 +8 + 12 +35 + 12 




















The ratio and its standard error were calculated by approximate 
differential method. In the other tables, in which the results of the 
statistical analysis are given, the mean and its standard error as well 
as the difference with its standard error, respectively, are given. The 
calculations were performed according to the methods generally known. 
The formulae involved were reported, e.g., by Cramér (1951). The 
criteria for the significance in the present study are those generally 
accepted. 

Affections of the lung as well as infections of the skin were thus 
as frequent in the older subjects, aged from 11 to 29 years, as in the 
younger ones, aged from three to ten years. We have to take into 
consideration, however, that the observation period was shorter 
among the younger mongoloids. On the other hand, the healthy 
mongoloids belonged mainly to the older age groups, and in this 
respect there was a statistically clear difference. 
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C. MORTALITY 


The Rinne Home, Vaalijala and Nukari were observed in this 
respect. There were treated altogether 101 mongoloids and 742 
mental defectives of other types. During the observation time, 
ranging from three months to four years, six of the mongoloids 
and 40 of the other mental defectives died, i.e. six and 5.4 per cent, 
respectively. The corresponding figures are four and 2.6 per cent, 
respectively, if we include only the patients who died of infectious 
diseases. The difference was not significant. 

Causes of death among the mongoloids were as follows: 


ree 2 
Ts 1 
pe ee 1 
ROE BEATE nck eeeceees 1 
Congenital heart disease 1 

6 


Accordingly, these figures give hardly any basis for the assump- 
tion that mortality would be greater among mongoloids. That these 
results diverge markedly form all the earlier experiences may be 
due to the fact that the mongoloids were observed during the 
antibiotic era. Sulfa drugs and antibiotics were administered against 
infections in the usual manner in all the three institutions, and the 
therapy proved to be highly effective. Even severe cases with 
pneumonia and a patient with abscess of the lung were cured 
with this treatment. 


D. CASES OF TUBERCULOSIS 


Many writers have called attention to the fact that mongoloids 
are especially susceptible to tuberculosis. Tuberculosis was the 
cause of death in Leeper’s (1920) and Engler’s (1949) series in 78 
and 73 per cent, respectively. Their series were derived from insti- 
tutions for mental defectives. The other writers, whose investiga- 
tions were mainly carried out in pediatric clinics, at home or in 
institutions where dissemination of tuberculosis is insignificant 
(e.g., Orel 1927, von der Steinen 1927, Kirman 1950, Oster 1953) 
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did not find any predominance of tuberculosis. It seems likely that 
mongoloids, with their great susceptibility to infections, easily 
contract tuberculosis in environments where this disease frequently 


occurs. 

Among the 101 mongoloids in the Rinne Home, Vaalijala and 
Nukari, tuberculosis occurred in three cases and among the 703 
nonmongoloids in 17. The corresponding percentage was three and 
2.3 per cent, and there was, accordingly, no significant difference. 
Measures were taken for preventing cases of tuberculosis in the 
institutions as far as possible. This tuberculosis control is described 
in more detail on p. 34. The case reports of the tuberculous mongol- 
oids will be given in the following. 


Case 1. — O.A. A boy, born in 1937. The patient, who was not BCG 
vaccinated, had been treated in the Rinne Home since 1942. Pirquet’s 
reaction was positive in 1947. He had been suffering from bronchopneu- 
monia recurrently since 1943. Tuberculosis was suspected, but could not 
be verified in roentgenological examination in 1947. In 1950, the roentgeno- 
gram showed, however, an extensive bilateral process of pneumonia. The 
Mantoux test with PPD. 0.00002 mg was then strongly positive, 19 x 19 
mm. Cultivation from gastric lavage fluid showed growth of tubercle 
bacilli. The process in the lungs advanced, and the patient died half a year 
later. Autopsy was not performed. Modern antituberculotic therapy was 
not used. 


Case 2. — H. K. A boy, born in 1944. The patient had been treated 
in the Rinne Home since 1947. In 1947 Pirquet’s reaction was negative. 
In Noy., 1949, he was tested with PPD. 0.00002 mg, 0.0001 mg, and PPD. 
0.005 mg with negative results. On Nov. 26, 1949, the patient was BCG 
vaccinated, and two months later formation of pus was noted at the site 
of inoculation. Fifteen months, respectively two years, after the vaccina- 
tion the Mantoux reaction (1.0 mg) was positive, 15 x 25mm and 20 x 32 
mm, respectively. Three years after the vaccination the patient developed 
bilateral pneumonia and septic fever. Cultivation from gastric lavage fluid 
showed growth of tubercle bacilli, which proved to be human in differential 
typing conducted by H. Honkapohja, M.D. The patient died five weeks 
later. Modern antituberculotic therapy was not used. 

At the autopsy, performed by V. Ritama, M.D., bronchial gland tuber- 
culosis as well as lobular and miliary foci in both lungs were found. Tuber- 
culous foci were also found in the spleen and the kidneys. In addition, there 
was intestinal tuberculosis. The generalized tuberculous process seemed to 
have developed in direct continuity with a primary infection. 

Histologically, granulocyte reaction proved to be scanty in general. 
The epitheloid cell proliferation was abundant, and there was a tendency 
towards diffuse proliferation outside the actual granulomas. Fibroblast 
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and connective tissue reactions were slight, and accumulation of lympho- 
cytes and plasma cells around the foci was scarce. Marked arterial necrosis 
was common. There may be reason to add that in the vicinity of the tuber- 
culous lesions the periarteritic: and endarteritic reactions were almost 
totally missing. Abundant intra-alveolar fibrinous exudate was present 
around the lung foci. In Ziehl-Neelsen specimens tubercle bacilli were easily 
to be seen, they appeared, for example, in macrophages outside the tuber- 
culous foci. 

Case 3. — 8. M. A girl, born in 1948. BCG vaccination had not been 
performed. In Sept., 1952, at the time when tuberculosis was established 
in her father, the tuberculin patch test showed negative results. Half 
a year later, when the patient was admitted to the Rinne Home, the 
Mantoux test with 0.1 mg was strongly positive, 20 x 30 mm with necrosis. 
Roentgen examination and the cultivation of gastric lavage fluid were 
negative. The patient had bronchopneumonia in July and recurrently in 
Aug. 1953. In Oct., 1953, roentgen examination showed diffuse shading 
and interlobular pleurisy in the right lung. The cultivation of tubercle 
bacilli was positive. The process advanced in the beginning, but ceased after 
the treatment with streptomycin, isoniazid and PAS, and has later showed 
tendency to healing. 


The first patient (Case 1) was a 13-year-old mongoloid whose 
tuberculosis developed slowly in the beginning, but later progressed 
rapidly with large pneumonic infiltrations. Tuberculin sensitivity 
was strong. The other mongoloid (Case 2) succumbed to miliary 
tuberculosis with quick and severe course in spite of BCG vaccina- 
tion performed three years earlier. Strong tuberculin sensitivity 
appeared after the BCG vaccination. 

The scarce granulocyte, fibroblast and connective tissue reac- 
tions revealed by histological examination corresponded to the 
clinical picture in Case 2. It may also be assumed that the great 
number of tubercle bacilli was in agreement with an exudative 
tuberculous process (see Boyd 1943). 

In the third patient (Case 3) the tuberculous process appeared 
approximately nine months after a tuberculous infection. Tuberculin 
sensitivity was in this case absolutely negative before the infec- 
tion, turning later strongly positive. Antituberculotic therapy 
seemed to be effective. 
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E. SUMMARY 


Morbidity was observed in more detail in all the 53 mongoloids 
in one institution. Among these infectious diseases appeared in a 
great amount. As compared with the other 309 mental defectives, 
the relative number of patients who, during equally long period, 
had developed pneumonia once or more frequently was four times 
greater among mongoloids, i.e., 28 and seven per cent, respectively. 
The high morbidity did not depend principally on the increased 
incidence of congenital heart disease among the mongoloids, though 
it is also to be considered a contributory factor. Pneumonia occurred 
in 23 per cent of the 43 mongoloids, among whom no heart disease 
could be established at physical examination. Affections of the lung 
were common in all age groups among the mongoloids, the younger 
ones propably slightly dominating. On the other hand, the healthy 
mongoloids were in general to be found in the older age groups. 

During the observation time ranging from three months to four 
years the mortality among the 101 mongoloids was six per cent 
and among the 742 other mental defectives 5.4 per cent. If we only 
include the patients who died of infectious diseases, the corre- 
sponding figures were four and 2.6 per cent, respectively. The fact 
that the mortality among mongoloids was not greater in spite of 
the remarkably high morbidity may be due to the good effect 
of sulfa drugs and antibiotics. 

Tuberculosis did not occur to a greater extent among mongol- 
oids than in the other mental defectives. The three cases established 
were, however, severe. Acute miliary tuberculosis developed in 
a mongoloid who was BCG vaccinated. All the three cases were 
strongly tuberculin sensitive. 

















V 
TUBERCULIN SENSITIVITY 


When studying the reactions connected with the power of 
resistance in a certain group of subjects, the phenomenon of hyper- 
sensitivity among other things, is of considerable interest. It is, 
in this connexion, most convenient to study the tuberculin sensi- 
tivity, which, naturally acquired, occurs in a great number of 
subjects or can be developed by BCG vaccination. Mongoloids have 
shown a special tendency to succumb to tuberculosis, the fact that 
makes a more detailed study justified. . 


A. PROBLEMS OF HYPERSENSITIVITY 


1. Hypersensitivity and Immunity 


The hypersensitivity, which most frequently remains after an 
infection or the inoculation with tubercle bacilli, is generally 
assumed to reflect a relative immunity. However, the relationship 
between these two phenomena is not clear. That they also occur 
independently has been shown, e.g., by various animal experiments, 
in which desensitization was induced, but immunity still persisted 
(i.a., Birkhaug 1942). On the other hand, hypersensitivity has been 
induced by injecting tubercle bacilli fractions (Raffel 1950) without 
causing any immunity. 

From the practical point of view, however, tuberculin tests are 
employed, in general, not only to state the hypersensitivity but also 
the immunity. It can be said that there exists immunity when the 
hypersensitivity has been established clinically after an infection 
(Wallgren 1953). 

The grade of hypersensitivity is also of prognostic significance. 
Hortopan (1927) was of the opinion that strong tuberculin sensi- 
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tivity is favorable for prognosis. Woodruff (1946, 1947) reported 
that mild allergy or anergy in patients with tuberculosis was mainly 
found in cases with wide-spread tuberculosis and with great amounts 
of tubercle bacilli in sputa, while the tuberculous process was more 
limited and bacilli were scarce in patients with strong tuberculin 
sensitivity. Turner’s (1953) results in a large series of cases are of 
interest: he divided the tuberculous patients into five groups on the 
basis of their tuberculin sensitivity and discovered that the two 
extreme groups, with the weakest and respectively the strongest 
reactions, had the poorest prognosis. If chemotherapy increases 
hypersensitivity among the poor reactors, prognosis is much better 
than if it remains at the low level. On the other hand, patients 
with strong tuberculin sensitivity have to be kept under careful 
control, as the clinical features of the disease often prove to be more 
serious than roentgenological examination has revealed. Various 
writers (e.g., Rich 1946) also paid attention to strong hypersensi- 
tivity and weak resistance among negroes. 


2. Factors Influencing Hypersensitivity 


A great number of factors influence sensitivity, and numerous 
investigations have been carried out in this field. The following 
discussion deals with the discrepancies caused by disturbances in 
the endocrine system, by alterations in the skin and by seasonal 
variations as well as by acute and chronic disease states. 

Hormonal Factors. — There are many special features among 
the mongoloids suggesting the deficiency of one or more endocrine 
organs. Among these are to be mentioned the occurrence of 
dwarfism, hypotonia, changes in the skin, sexual underdevelopment 
in the males, and low sexual activity. The reason for these dis- 
turbances has been assumed to be a dysfunction, principally a hypo- 
function of the thyroid gland, adrenals or pituitary body. 

Weak tuberculin sensitivity or even anergy in patients with 
tuberculosis may depend on hypofunction of the thyroid gland 
(Kallés 1931, Cepuli¢ 1940). These patients respond strongly to 
repeated tuberculin tests after thyroxine therapy. Experiments 
with guinea pigs reveal, however, opposite results. Increased 
sensitivity has been noted in BCG vaccinated animals after treat- 
ment with thyroxine (Long and Miles 1950, Cornforth and Long 
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1952), though decrease in sensitivity has also been noticed (Leech 
and Paterson 1952). Lentini and Spina (1940 a, b) reported strong 
tuberculin reactions among thyroidectomized guinea pigs in con- 
trast to reactions in animals with experimentally induced hyper- 
thyroidism. 

The influence of sexual hormones on hypersensitivity has also 
been widely discussed. Many investigators have found it to be 
weakened at the end of pregnancy and in puerperium (i.a., Nobe- 
court and Paraf 1920, Turner 1953), while others have not noted 
anything of the kind (i.a., Conn 1942, Lichtenstein 1942). Before 
the menstrual period, however, decreased reactions were also 
observed (Blomqvist 1940, Seeberg 1947). It was noted equally 
that folliculin diminished the reaction ability (Lentini and Spina 
1940 b). Cepulic, on the contrary, was able to produce positive 
reactions with injections of ovarian extract, progynon and testo- 
viron in otherwise anergic persons. 

Benda (1949) was of the opinion that mongoloids suffer from 
congenital hypopituitarism, which plays an important role among 
the features of this disease. No investigations concerning hyper- 
sensitivity in patients with injured pituitary body may have been 
published. The treatment with ACTH and cortisone has, however, 
greatly weakened tuberculin reactions (e.g., Sheldon et al. 1950, 
Cornforth and Long 1952, Brygoo 1953). Opposite results were 
also obtained (Itelson 1950, Gatto and Russo 1951). 

The skin reactivity largely depends on the endocrine system. 
The skin of the mongoloids is thin, soft and warm during the first 
years of life, turning later in great many of them, according to Oster 
(1953), in a half, rough, dry and cold and showing a tendency to 
eczema as well as in some subjects to hyperkeratosis (Benda 1949, 
Engler 1949, Oster). The capillary network is hypoplastic, and 
microscopical examination of the skin reveals that capillaries are 
scarce, packed with blood and cyanotic (Doxiades and Pototzky 
1927, Benda 1949). 

Anatomical differences of the skin are of great importance to the 
intensity of the tuberculin reaction. Wasz-Hockert (1950) observed 
a marked difference between the size of tuberculin reactions in the 
skin on the back and on the arm in adults, viz., the reaction on the 
back was stronger. In his opinion, this was due to the fact that the 
skin on the back is thicker and its capillary density is smaller. 
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Attention has also been paid to the role of absorption in the 
tuberculin reaction. An extremely rapid absorption of saline 
(Sierro 1933) and of tuberculin solution (Seeberg 1947) was observed 
under various conditions with diminished allergy or anergy. The 
shortened disappearance time was assumed to be the reason for the 
weak reactions. Experiments with »depot tuberculin), the absorp- 
tion of which is delayed by adding some adeps lanae and paraffin, 
and which increases the strength of the tuberculin reaction and 
produces reactions in otherwise anergic patients suffering from 
lymphogranulomatosis, support this conception (Seeberg 1951 a, b). 

Hyaluronidase added to the tuberculin solution breaks down 
mucopolysaccharides of the connective tissue and increases the 
possibilities for the propagation of the solution in the tissues (Asboe- 
Hansen 1950 b). Wasz-Hockert and Backman (1954), i.a., found 
that tuberculin reaction thereby strengthened, while e.g. Eilertsen 
(1951), on the contrary, observed weakened reactions. 

Seasonal Variations. — Since the tuberculin tests in the present 
study were performed at the intervals of half a year, possible 
seasonal variations might have influenced the results obtained. 
Hamburger (1920) stated such variations, being of the opinion that 
tuberculin hypersensitivity was essentially greater in spring than 
in fall. Haahti (1933) observed a clearly smaller number of tuber- 
culin negative cases among the subjects in military service in Decem- 
ber than in the other months. The reactions were weaker in the skin 
exposed to sun light than in the normal one (e.g., Seeberg 1947). 

Morbid Conditions. — Acute infectious diseases weaken tempo- 
rarily the hypersensitivity (Pirquet 1907, Mitchell et al. 1928, 
Myrgard 1932, Hultman 1941, Seeberg 1947). Chronic diseases also 
change the course of the reaction. Rather constant anergy in 
patients with benign lymphogranulomatosis has been known since 
long. Helsingius and YIpp6 (1925) observed that children suffering 
from rheumatoid arthritis were tuberculin negative in a remarkably 
higher percentage than healthy children. Adults suffering from this 
disease had weaker reactions than healthy persons (Wasz-Hockert © 
1950). Cachectic conditions caused by various diseases can be 
accompanied by anergy (i.a., Seeberg 1947). 
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B. EARLIER INVESTIGATIONS AMONG MONGOLOIDS 


Sixty-three BCG vaccinated mongoloids at the Fountain Hos- 
pital in London proved all to be tuberculin positive in a later 
tuberculin test. No difference between the strength of local reac- 
tions among mongoloids and nonmongoloids could be found (Kirman 
1951). 

Oster (1953) reported that all of the 244 Danish mongoloids, 
who were tuberculin tested, were tuberculin negative with the 
exception of six, who were earlier BCG vaccinated. Mande and 
co-workers (1953) BCG vaccinated eight mongoloids whose local 
reactions did not differ from the general and who became tuberculin 
positive on an average 45—67 days after the vaccination. As to 
their strength, all the tuberculin reactions were comparable to 
those usually observed in the children of the same age. The writers, 
however, did not produce figures to support this statement. 


C. THE PRESENT INVESTIGATION 


1. Tuberculin Sensitivity among the non-BCG Vaccinated Mongoloids 


Series of Cases. — At the beginning of the investigation tuber- 
culin tests were made on all inmates in the Rinne Home, Vaalijala, 
Seindjoki and Nukari. Afterwards, all the new arrivals, mongo- 
loids and as a principle also the other mental defectives were tuber- 
culin tested in the Rinne Home, Vaalijala and Nukari. Altogether 
115 mongoloids and 808 other mental defectives were examined. 
However, 20 and 150 of them, respectively, were BCG vaccinated 
and therefore excluded. Accordingly, the series of cases consisted 
of 95 mongoloids and 658 nonmongoloids. The last mentioned 
subjects were used for comparison and were divided into following 


groups: 
1. Hereditary mental deficiency without physical deformity 
29% 
2. Mental deficiency without physical deformity due to unknown 
reasons 16% 
3. Mental deficiency due to injuries in the course of delivery or 
to prematurity 19°, 
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4. Congenital mental deficiency connected with various mal- 
formations 16% 

5. States after encephalitis and meningitis or postnatal 
traumatic mental deficiency 13% 

6. States due to tuberous sclerosis, syphilis, Sturge-Weber 
syndrome, gargoylism, phenylketonuria, etc. 7%. 


Tuberculin sensitivity depends on the risk of infection in an 
environment. The risk of infection, for its part, is related to the age 
and intelligence level of the patient. 

The environment of the mongoloids and the control subjects 
was the same. A considerable number of the patients had stayed in 
the institutions for a long period before the examination. Former 
environment of the control subjects was not investigated in more 
detail. Oster (1953), i.a., was of the opinion that mongoloids 
belonged to families with intellectual professions in a greater 
amount than other types of mental defectives. This may possibly 
be of significance with regard to the risk of tuberculous infection. 

The age of the mongoloids ranged from two to 29 years, the 
average age being 13.2 years. Among the subjects used for compari- 
son the age varied from one to 30 years, being on an average 12.4 
years. 

The level of intelligence is, to some extent, of significance as for 
the susceptibility to tuberculosis. The number of tuberculous 
patients was greater among the inmates of lower intelligence level 
in an institution (Theodos 1948). All mongoloids in the present 
study belonged to theidiots and imbeciles. The fluctuations in the 
control series were greater: from low-grade idiots to rather good 
morons. However, a greater number of tuberculin positive patients 
were not found in the wards for idiots. 

Tuberculin tests were not made when the subjects suffered from 
acute infectious diseases. 

Technique. — The children aged one to seven years were tested 
with the tuberculin patch test and the older ones with Mantoux 0.1 
mg. In case of a negative result a Mantoux test with 1.0 mg was 
applied. Tuberculin ointment and old tuberculin from the 
State Serum Institute in Copenhagen were used. Sterile saline solu- 
tion was used as the dilution fluid for Mantoux solutions. The 
solutions were prepared by accurate pipetting the day the injec- 
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tions were given. The injections were applied intracutaneously with 
one ml tuberculin syringe, divided into 0.01 ml, and with needles No. 
20 on the back between the shoulder blades, a site difficult to reach 
when the patient tries to scratch himself. The readings were 
performed 72 hours after the injection, the reaction being computed 
by measuring the longest diameter and that perpendicular to it 
with transparent celluloid measure. The reddening and infiltration 
were thereby observed. The strength of the reaction was compu- 
ted as a product of both measured diameters and was expressed 
as sqmm. 

The writer followed carefully the methods reported by Wasz- 
Hockert in 1950. The reading and computation of the strength of 
the reaction were also carried out according to his principles. He 
reported the technical error in Mantoux reactions to be 15 per cent. 
The criterion adopted for positive sensitivity was a reaction showing 
at least 10 x 10 mm infiltration and reddening (Wallgren 1930). 


Results. Number of Tuberculin Positive Subjects. — The number of 
tuberculin positive non-BCG vaccinated subjects was in the pre- 
sent series smaller among mongoloids than among the subjects 
used for comparison. There was a marked difference in the respect 
that only a minority of mongoloids were tuberculin positive, while 
about one half of the others had acquired hypersensitivity. 














TABLE 4 
NUMBER OF TUBERCULIN POSITIVE SUBJECTS AMONG NON-BCG VACCINATED 
INMATES 
No. of Positive Reactions . 
2 Difference 
Subjects Number % 
Mongoloids ...... 95 14 1544 
Other mental 344+4% 
defectives ...... 658 321 49 + 20 























The statistical analysis revealed that the difference was highly 
significant. 

Through the courtesy of the physicians-in-chief of institutions 
for mental defectives in Denmark and in England, the results 
of tuberculin tests carried out in these institutions were made 
available for the writer’s use. In Denmark the results were reported 
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by G. V. Bredmose, M.D., at Ostifternes Aandsvageanstalt Ander- 
svenge (Andersvenge Institution for Mental Defectives) and by 
Elisabeth Harstad, M.D., at Karens Minde Institution for Mental 
Defectives. At Ebberod Gard Aandsvageanstalt (Ebbered Gard 
Institution for Mental Defectives) the writer herself had the oppor- 
tunity to study the series of cases on the basis of the medical 
records. Results of the tests made at Fountain Hospital in London 
were reported by W. G. Wyllie, M.D. 

The tuberculin tests were performed with 1.0 mg Mantoux in 
Denmark and with 0.01 mg and 0.1 mg Mantoux in England. 
The inmates examined were not BCG vaccinated according to the 
information. The average age of the English mongoloids was lower 
than that of the control series. The age was not taken into con- 
sideration in the Danish series. 


TABLE 5 


NUMBER OF TUBERCULIN POSITIVE INMATES IN INSTITUTIONS FOR MENTAL 
DEFECTIVES IN DENMARK AND ENGLAND 


























No. of Positive Reactors 
Subjects | Number % Difference 
Mongoloids 65 13 20 + 5 
Denmark 5+ 6% 
(Mantoux Other mental 165 42 25 + 3 
1.0 mg) defectives 
Mongoloids 72 9 12:4 
England 19+ 4% 
(Mantoux Other mental 529 167 31 +2 
0.1 mg) defectives 











The difference between the number of tuberculin positive mongol- 
oids and other mental defectives was not significant in the Danish 
series. It is possible, however, that some of these mongoloids were 
BCG vaccinated. Among the 244 tuberculin tested Danish mongol- 
oids, examined by Oster, six only were tuberculin positive and all 
of them were vaccinated. In the English series, on the other hand, 
as well as in the present one, the difference was highly significant. 

Frequency of Tuberculin Positive Subjects in Various Age Groups. 
— The number of tuberculin positive persons in a population rises 
with advancing age as well as the probability for tuberculous 
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infection. The naturally positive inmates among the mongoloids 
were too few to give a clear picture of the various age groups. 
Table 6 shows no certain increase with advancing age among 
mongoloids as compared with the control series. 



































TABLE 6 
NUMBER OF TUBERCULIN POSITIVE SUBJECTS, DIVIDED INTO VARIOUS AGE 
GROUPS 
Mongoloids Other Mental Defectives 
a No. of Positive Reactors | No, of | Positive Reactors 
1—5 12 1 8 57 13 23 
6—10 19 1 5 226 89 39 
11—15 33 8 24 184 90 49 
=16 31 t 13 191 129 68 
Total 9 | 14 658 321 

















Persistence of Hypersensitivity among the Tuberculin Positive 
Reactors. — Eleven of the 14 tuberculin positive mongoloids were 
tuberculin tested repeatedly to estimate possible inversions of 
sensitivity. The observation time ranged from three months to 
three and a half years, in nine patients it was over one year. During 
the observation period none of the subjects became tuberculin 
negative, and the strength of the reactions remained at the same 
level at various examinations. 

The Strength of Tuberculin Reactions. — The tuberculin positive 
mongoloids showed strong reactions in most cases, though there 
occurred marked dissemination between various subjects. As 
compared with the reactions of other tuberculin positive mental 
defectives, no reliable statistical difference could be stated. 


TABLE 7 


THE MEAN OF THE STRENGTH OF POSITIVE TUBERCULIN REACTIONS AMONG NOT- 
BCG VACCINATED INMATES, TESTED WITH 0.1 MG MANTOUX 




















No. of Tuberculin 
eRe Reactionin | Difference 
Subjects 
sqmm 
MONEOIGIGS ccc eices ces esas. 14 256 + 42 
49 + 43 
Other mental defectives ........ 76 207 +17 
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The control series did not include all the tuberculin positive subjects, 
because the results obtained were not evaluated quantitatively 
in the beginning. The 76 subjects included consisted of all the tuber- 
culin positive inmates who were tuberculin tested in the latter 


two years. 


2. Tuberculin Sensitivity after BCG Vaccination 


After BCG vaccination there appears in most cases tuberculin 
sensitivity the strength of which can be measured by means of 
quantitative Mantoux tests. Information on the strength and dura- 
tion of sensitivity greatly varies. It might principally depend on the 
fact that the risk of superinfection is of most varying significance in 
different environments. A review of the literature on the topic was 
given by Wasz-Hockert and Donner (1954). In this study carried 
out to establish the persistence of tuberculin sensitivity after BCG 
vaccination, the risk of superinfection could be excluded, because 
the series of cases consisted of inmates of closed institutions under 
strict observation for tuberculosis. Continuous increase in the num- 
ber of tuberculin negative subjects could be pointed out in course 
of time, and at the same time, weakening of sensitivity in general. 
The present study on the mongoloids was carried out simultaneously 
with that reported above. Among the influencing factors can also 
be mentioned variations in the strength of the vaccine, its preserving 
method and injection technique (Palmer 1952). 

Series of Cases. — Out of the 81 tuberculin negative mongoloids 
54 were BCG vaccinated and afterwards tuberculin tested. The 
control series consisted of 178 tuberculin negative other mental 
defectives who were BCG vaccinated simultaneously. They were 
divided into following groups: 


Injuries due to delivery or prematurity .... 24 per cent 
Hereditary mental deficiency without physi- 
ee Te Terre rere ree 21 » » 
Mental deficiency without physical deformity 
due to reasons unknown............... 18 » » 
States after encephalitis and meningitis.... 18 » » 


Mental deficiency connected with deformities 14 »  » 
PN ee eee end HSER REKRE KE OER HATERS 5 » » 
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All these inmates were taken care of in the Rinne Home, Vaali- 
jala and Nukari. Superinfection could not be eliminated in the 
fourth institution, therefore its inmates were excluded. The age 
distribution is illustrated in Table 8. 


TABLE 8 
AGE DISTRIBUTION AMONG THE BCG VACCINATED INMATES 








Age in Years |1—5/6—10}11—15]16—20/21—25|26—30] Total |Average Age 



































Mongoloids ..| 4 15 12 15 6 2 54 14 years 
Other mental 
defectives ..| 16 58 53 33 14 4 178 12.5 » 





Technique. BCG Vaccination. — BCG vaccination was performed 
after tuberculin testing with a tuberculin patch test, Mantoux 
0.1 mg and Mantoux 1.0 mg, respectively, as previously reported, 
had given negative results (see p. 28). The majority, 41 mongoloids 
were vaccinated after the first negative series, while 13 others were 
tested again after the observation time from three months to two 
years in wards in which the risk of tuberculous infection was not 
existing. The other mental defectives were vaccinated according 
to similar principles. In the beginning, the vaccination was thus 
made directly after tuberculin tests (in 136 subjects), while the 
other group (42 subjects) was vaccinated after the observation 
time from three to six months and after repeated tuberculin tests. 

The BCG vaccine was received from the Bacteriological Labora- 
tory at Sahlgrenska Sjukhuset (Sahlgren’s Hospital) in Gothen- 
burg. The vaccine was injected intracutaneously into the left thigh 
with one ml tuberculin syringe, divided into 0.01 ml, and with 
needles No. 20. The dose was 0.1 ml. The vaccine consisted of 0.5 mg | 
of microorganisms per ml, accordingly, 0.05 mg of microorganisms 
was injected pro dosi. 

The vaccine used was generally from five to seven days old, 
never older than ten days. The bottles were kept in a dark place 
and none of them were used on more than one occasion. 

Tuberculin Tests. — Three months after the vaccination tuber- 
culin sensitivity was checked by a tuberculin patch test or a 0.1 mg 
Mantoux and thereafter by a 1.0 mg Mantoux. Beginning half 
a year after the vaccination more accurate tuberculin tests were 

3 
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performed at certain intervals, viz., half a year, a year, a year and 
a half, two years, two and a half years, three and a half years, and 
four years after the vaccination. The tests were done with Mantoux 
0.01 mg, 0.1 mg and 1.0 mg. The technique in preparing the solution, 
in injecting and in reading the results was always the same, as 
described earlier in connexion with the examinations of naturally 
acquired tuberculin sensitivity (see pp. 28—29). All the tests were 
employed by the writer herself. The three solutions were injected 
simultaneously in the skin of the back between the shoulder blades, 
with a minimum distance of six cm between the sites of injection. 

Because the BCG vaccinations were performed by degrees 
during various years, the number of observed cases decreased 
gradually after various intervals. Also cases of deaths and discharges 
from institutions as well as exclusions due to tuberculous cases in 
wards reduced the number of subjects examined. 

The main part of BCG vaccinations, i.e., 49 of 54 done in 
mongoloids and 152 of 178 done in the other mental defectives, 
91 and 85 per cent, resp., were carried out during winter months, 
viz., between December and March. The others were performed 
during the warm season, between May and September. Due to this 
schedule, the tuberculin tests performed half a year after vaccina- 
tion as well as a year and a half, two years and a half, and three 
years and a half later, were made correspondingly during summer 
months, while the tests performed one year, two and four years after 
vaccination were mainly done during winter. Possible seasonal 
variations can therefore be of certain significance when evaluating 
the results of the present study, viz., the alterations of tuberculin 
sensitivity at various times. On the other hand, they can hardly be 
considered significant when mongoloids and other mental defectives 
are compared with each other at the same time after vaccination. 

Tuberculosis Control. — In order to eliminate superinfection and 
its influence on tuberculin sensitivity among the BCG vaccinated 
subjects, the following arrangements were made. At the beginning 
of the examination all tuberculin positive patients were examined 
roentgenologically. New arrivals were admitted to the institutions 
only after roentgenological examinations. Suspected patients in 
wards were immediately examined roentgenologically. The patients 
in whom tuberculosis was suspected or established were isolated 
at once. 
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All the staff members were also examined roentgenologically 
at the beginning of the study. The principle followed subsequently 
was that all new arrivals were checked at tuberculosis dispensaries 
just before or on their arrival at the ward. In addition, staff mem- 
bers were examined annually. All the roentgenological examina- 
tions were carried out in the tuberculosis offices closest to the 
institutions and, partly, with the aid of Messrs. Yleisréntgen Oy. 

As previously mentioned, tuberculosis was established in 20 
subjects among all the mental defectives. Of them six carriers were 
in connexion with BCG vaccinated inmates in three wards. These 
subjects were excluded from the series. A case of tuberculosis was 
discovered among the staff members and also in this respect the 
patients exposed to infection were discarded. It can be considered 
certain, however, that tuberculous infections did not occur in the 
other wards. None of the 13 mongoloids and of the 42 other mental 
defectives who were tuberculin tested after the observation time of 
three to six months since the first negative tuberculin test before 
the vaccination showed any inversions of sensitivity. 

Results. Positive Reactions after the Vaccination. — Of the 54 
vaccinated mongoloids all but two showed reactions at the control 
three to six months later, and both the negative subjects were 
revaccinated. The one was, in spite of two revaccinations still 
tuberculin negative, while the other turned into positive (Mantoux 
1.0 mg, 10 x 17 mm three months later). Among 178 other mental 
defectives, six remained tuberculin negative after the first vaccina- 
tion. Four out of five among them showed positive reactions after 
revaccination. Koch’s reactions did not occur among the mongol- 
oids, while it was noted in two subjects among the control series. 
Positive reactions after BCG vaccination appeared thus to the same 
extent in both the groups. 

The Strength of Tuberculin Reaction. — After the vaccination, 
the skin reactions proved to be, in general,. stronger among the 
mongoloids than in the other mental defectives. Table 9 illustrates 
that the mean of the strength of tuberculin reactions is, with Man- 
toux tests 1.0 mg and 0.1 mg, at most examinations, almost twice 
as great among mongoloids as in the other subjects. (Table 9, 
see p. 36). 

The difference between the means decreased in accordance 
with the strength of tuberculin solution and also in course of time. 
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It was thus most pronounced with Mantoux test 1.0 mg at the 
beginning of the observation time and non-existent with Mantoux 
test 0.01 mg at the end of the observation. 

The distribution of subjects (expressed as per cent) according 
to the strength of tuberculin reactions with Mantoux test 1.0 mg 
a year after the vaccination is shown in Fig. 2. The mongoloids 
formed a rather symmetrical frequency curve with the maximum 
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Fig. 2.—The distribution of the mongoloids and the control series, expressed 
as per cent, according to the strength of tuberculin reactions with Mantoux 
test 1.0 mg a year after the BCG vaccination. 


frequency around 500 sqmm, the dispersion being, however, great. 
Among the control series the dispersion was smaller and the curve 
reached the maximum value between 100 and 200 sqmm. 

Due to the great dispersion, the statistical analysis revealed 
the standard error of the mean to be great. In spite of this, 
there existed a significant difference between the means of both 
the groups with Mantoux tests 1.0 mg and 0.1 mg at most examina- 
tions after BCG vaccination. On the other hand, in all the subjects 
the reactions to Mantoux test 0.01 mg were poor. In Table 9 the 
significant difference is printed in italics. 

Decrease of Tuberculin Sensitivity. — In course of time the 
tuberculin reactions decreased gradually in both groups. It was of 
interest to note, whether the reactions of the mongoloids diminished 
parallelly with those of the other subjects or had possibly another 


course. 
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Table 9 shows that the level among the mongoloids decreases 
somewhat more rapidly, and at the end of the observation time 
approaches the middle level of reactions of the control series. No 
statistically clear difference could thus be observed between the 
groups at the last examination with Mantoux 1.0 mg and at the 
two last examinations with Mantoux 0.1 mg. With Mantoux test 
0.01 mg the results were uneven, and the relation between the 
mean of the reactions varied greatly among mongoloids and other 
mental defectives, falling later even below 1.0. This probably 
suggests that the mean of the reactions of the mongoloids for Man- 
toux 1.0 and 0.1 mg will decrease continuously below the level of 
the others. 

Mongoloids thus showed stronger hypersensitivity after BCG 
vaccination than the other mental defectives. In course of time the 
strength of the tuberculin reactions decreased gradually in both 
groups. The decrease seemed to be, however, somewhat more 
rapid among the mongoloids. 

The Strength of Tuberculin Sensitivity in Various Age Groups. 
— The mean of the strength of tuberculin reactions, computed for 
the youngest (aged below 11 years) and the oldest (aged at least 
16 years) groups, showed no clear differences between them at any 
examination after the vaccination. The relation was equal among 
the mongoloids and the control series. 

The Disappearance of Tuberculin Sensitivity. — The BCG 
vaccinated previously tuberculin positive subjects, who at the 
control examination showed reactions smaller than 10 x 10 mm 
with Mantoux test 1.0 mg, were considered tuberculin negative and 
included in the group of disappeared tuberculin sensitivity. Table 10 
illustrates their absolute and relative numbers. The longer the 
elapse of time after vaccination, the greater the increase in this 
group as compared with the number of subjects examined. Due to 
the decreased number of subjects in course of time, this relationship 
cannot be seen so clearly in the absolute figures. The subjects who 
became tuberculin negative, but were later discharged from insti-— 
tutions for various reasons were no longer included in the series. The 
case was similar with the discharged tuberculin positive subjects. 

Both the mongoloids and the controls showed a similar tendency, 
viz., in course of time an increasingly great number of BCG vacci- 
nated subjects became tuberculin negative again. The percentage of 
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TABLE 10 


DISAPPEARANCE OF TUBERCULIN SENSITIVITY TESTED AT VARIOUS POINTS OF 
TIME AFTER BCG VACCINATION 








Time after BCG Vaccination, in Years 
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tuberculin negative mongoloids was, however, at every examina- 
tion after the vaccination smaller than that of the other types of 


mental defectives. 
3. Local Reactions after BCG Vaccination 


During the first three months after the vaccination, the site of 
injection was observed at intervals of one week. Three to four years 
after the vaccination the scar was measured in 31 mongoloids and 
83 other mental defectives, all of whom were vaccinated in the 
institutions during the examination period. 

Serous and/or purulent secretion occurred in one third of the 
vaccinated subjects, usually six to eight weeks after the vaccina- 
tion. No difference in the course of reaction was found among the 
mongoloids as compared with the others. Among 54 mongoloids 
discharge or pus formation occurred in 17 (32 per cent) and among 
169 control subjects in 54 (32 per cent). 

A vaccination scar appeared in 30 out of the 31 mongoloids and 
in all the 83 controls. The surface of the scar was measured as the 
product of its longest diameter and of that perpendicular to it and 
was expressed in sgqmm. The mean of the surface was similar in 


both groups. 


Mean of the area 
of scar 


Se I” biveceadeecssesacay os 
83 other mental defectives.......... 36.3 sqmm 
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D. SUMMARY 


Of the 95 mongoloids not previously BCG vaccinated only 14 
proved to be tuberculin positive, i.e., 15 per cent as compared with 
49 per cent of the 658 other types of mental defectives. The differ- 
ence was highly significant. Similar results were obtained in an 
English series of cases, in which 12 and 31.6 per cent of the patients, 
respectively, were tuberculin positive. On the other hand, examina- 
tions in the Danish institutions for mental defectives revealed no 
marked difference; there were 20 per cent positive among mongol- 
oids and 25.5 per cent among other mental defectives. Among 
these patients, however, BCG vaccination might not be excluded 
with certainty. 

Among the mongoloids, average hypersensitivity in tuberculin 
positive subjects tested with Mantoux 0.1 mg was 256 sgmm ~ 16 x 17 
mm, and among the others 207 sgmm ~ 13 x 16 mm, the diffe- 
rence being of no significance. The hypersensitivity was persistent 
at the control examinations performed. 

After the BCG vaccination 53 of the 54 mongoloids and 176 of 
the 178 other mental defectives became tuberculin positive, of them 
one, and four subjects, respectively, only after two vaccinations. 
In spite of three BCG vaccinations, one subject remained tuber- 
culin negative in both groups. 

The subjects were tuberculin tested at certain intervals ranging 
from half a year to four years after the vaccination. Although the 
individual variations were great among mongoloids, the mean of 
their reactions was at most examinations about twice as great as 
among the other mental defectives with Mantoux test 1.0 mg. The 
reactions of the mongoloids were also much stronger than those of 
the others with Mantoux 0.1 mg. The difference was statistically 
guaranteed except towards the end of the observation time. With 
Mantoux test 0.01 mg the values were, on the contrary, fairly uni- 
form. The strong tuberculin reactions among the mongoloids after — 
BCG vaccination made the difference more likely in the strength 
of tuberculin reactions between the non-vaccinated tuberculin 
positive mongoloids and the control subjects. 

During four years’ observation time the level of tuberculin 
sensitivity among the mongoloids increasingly approached that 
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of the other mental defectives. Tuberculin sensitivity after the 
BCG vaccination was similar in the various age groups. 

In part of the subjects hypersensitivity disappeared in course of 
time. Among mongoloids, however, relatively few became tuber- 
culin negative again, viz., 22 per cent four years after the vaccina- 
tion. The corresponding figure among the other mental defectives 
was 39 per cent. Local reactions were equal in both groups. Serous 
or purulent secretion at the site of vaccination developed equally 
often (in 32 per cent), and the vaccination scar was equally large. 








VI 


PERMEABILITY OF THE SKIN 


A. SURVEY OF THE LITERATURE 


Infectious agents invade the body through the barrier formed 
by the skin and mucous membranes. Many bacteria form enzymes, 
so-called spreading factors, which make the spread in the tissues 
easier (Duran-Reynals 1933). These enzymes are identical with 
hyaluronidase (Chain and Duthie 1940), which mainly influences 
the hyaluronic acid of the connective tissues, an important compo- 
nent in the so-called ground substance of the tissue. This was 
reported by Meyer and Palmer in 1934. Under the influence of the 
enzyme, hyaluronic acid becomes hydrolyzed and less viscous 
(Meyer ef al. 1940). Therefore, during the past years considerable 
interest has been paid to the role of hyaluronidase in infections 
(i.a., Duran-Reynals 1942). 

However, no certain correlation between the production of 
hyaluronidase by bacteria and their pathogenity was established, 
except possibly among the Clostridia (McClean 1936) and staphylo- 
cocci (Schwabacher ef al. 1945). There occurred opinions, however, 
that the decomposition of hyaluronic acid is of significance, e.g., 
in experiments performed by Bergqvist and Packalén in 1949. 
They found that experimentally induced local and general tuber- 
culosis spread more, if bacteria, abundantly producing hyaluroni- 
dase, were injected at the site of infection. The pathogenity of 
bacteria was increased by injecting hyaluronidase at the site of 
bacterial infection (Sallman and Birkeland 1950). Lurie and Zappa- 
sodi (1939) observed a clear correlation between the low permea- 
bility of skin and great resistance against tuberculosis in certain 
rat strains. 
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As previously mentioned, there are frequent changes in the 
skin of mongoloids. It can be dry, coarse and easily fissuring and 
often a seat of infections. The mucous membranes are also physio- 
logically defective (Engler 1949) and often infected. In addition, 
alterations seem also to occur in the subcutis, which can be felt 
doughy especially in the back of the hand. 

Detailed studies on the physiology and pathology of the hyalu- 
ronic acid were performed by Duran-Reynals (1942), Meyer (1947) 
and Kulonen (1951). Its nature and amount in tissues can perhaps 
best be determined by skin permeability tests by measuring the 
hyaluronidase action (Kulonen). The amount of hyaluronic acid in 
the tissues and its qualitative characteristics seemed to depend 
greatly upon the endocrine system (i.a., Sprunt et al. 1938, Asboe- 
Hansen 1950 a, 1952, Duran-Reynals et al. 1950, Lurie 1950, 
Kulonen 1951, Birke 1953). Special attention was paid to the colla- 
gen diseases in this connexion (i.a., Guerra 1946, Bywaters ef al. 
1951). 

Mongoloids have not been previously examined concerning the 
permeability of the skin. Low resistance has, however, been con- 
nected with a decrease of immunity on the basis of pathological 
changes in the skin (Meseck 1924). 

Methods. — The methods used in determining the permea- 
bility of the skin can be divided, principally, into two different 
groups. The former consists of absorption tests; it is observed 
hereby how rapidly a solution injected in the skin disappears at the 
site of injection. The other group consists of spreading tests, by 
which the spread of a dye injected in the skin is measured after 
a certain period of time. In both cases hyaluronidase is added in the 
injected solution and its action is measured, e.g., by comparing 
the test with a control test without enzyme addition (Asboe- 
Hansen 1952). Ploman (1952) was of the opinion that various 
characteristics of the connective tissue can be measured by these 
tests. However, not only the nature of the connective tissue but 
also the functions of capillaries and lymphatic vessels are of signif- 
icance for the tests. 

The absorption (»wheal disappearance time») was mainly exa- 
mined by the intradermal saline solution test reported by McClure 
and Aldrich (1923). They observed the wheal that developed in the 
skin after the injection of 0.2 ml of 0.8 per cent saline solution by 
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palpation until it disappeared. The evaluation became more objec- 
tive with the addition of, e.g., fluorescein or radioactive isotopes 
(i.a., Seeberg 1947). Hyaluronidase is, however, easily inactivated 
by various substances, such as fluorescein (Holborow and Keech 
1951). The old method without any indicators was used, U.a., by 
Sprunt ef al. (1938), Seeberg (1947) and Hechter (1948). 

When observing the spread in human subjects hemoglobin was 
the best indicator. It spread evenly without causing irritation, and 
did not change hyaluronidase (Madinaveitia 1938, Holborow and 
Keech 1951, Ploman 1952). 

Among the disadvantages of these tests was the fact that 
hyaluronidase caused hypersensitivity in great many subjects, 
with repeated tests even in all of them (Holborow and Keech 
1951). The appearance of edema with the reaction made it thereby 
impossible to evaluate the results. 


B. THE PRESENT INVESTIGATION 


1. Absorption of Intradermal Saline Solution 


Series of Cases and Technique. — Experiments were performed 
on 54 mongoloids and 53 other mental defectives in the Rinne Home 
and Vaalijala. The age of the mongoloids ranged between three and 
30 years, that of the control series varying between three and 23 
years. Both groups consisted of equal numbers of boys and girls. 
Cachectic and febrile subjects were excluded. The composition of the 
control series was as follows: 


State after injuries in the course of delivery or prema- 


ng ee rr ee ee ee ee 12 
State after encephalitis and meningitis ............ 9 
Mental deficiency without physical deformity, due to 

er ee et eer ee eee 9 


Hereditary mental deficiency without physical deformity 8 
Mental deficiency connected with various malformations 7 
PEN ate e ees ens BORER KRE Se eR ees de Kass 2 


To avoid the influence of possible variations in the strength of 
enzyme on the results, equally many mongoloids and control 
subjects were examined at each time. 
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Two different solutions were used: the one consisted of saline 
solution with the addition of five V.R.U. (viscosity reducing units) 
HYASON ! per two ml, the other consisting of saline solution only. 
Saline solution was mixed in an enzyme ampul directly before the 
use. A dose of 0.1 ml of both solutions was injected slowly intra- 
dermally in the shoulder blades region with syringes of one ml, 
divided into 0.01 ml, and with needles No. 20. A test dose thus 
consisted of 0.25 V.R.U. of hyaluronidase. Before the injection the 
skin was cleaned with ether. 

The disappearance of the wheal was observed at intervals of 
five minutes with gentle palpation and observing from the side. 
When the site of injection reached the level of the surrounding skin 
the test was discontinued. 

To gain experience in the method wheal disappearance time 
was examined in 100 patients in the institutions before the actual 
test period, as the ending point of the test was often difficult to 
decide. The fact that the writer herself performed every experiment 
diminished the danger of uneven criticism. 

Results. — Hypersensitivity reactions with edema formation 
appeared in seven mongoloids and six other mental defectives. These 
being excluded, 47 mongoloids and equally many control subjects 
were left. The results are summarized in Table 11. 

Hyaluronidase action, which can be derived from the ratio 
T/C, i.e., the ratio between the wheal disappearance time for saline 
solution with Hyason and that for saline solution only, was thus 
the same among mongoloids and the control series. The wheal dis- 
appearance time was shortened about two fifths by the amount 
of hyaluronidase used thereby. Accordingly, the present experi- 
ments did not give any basis for the assumption that the hyaluronic 
acid were, qualitatively or quantitatively, changed among the 
mongoloids. The wheal disappearance time was not longer among 
the mongoloids as would have been expected, since their capillary 
network has proved to be thin and hypoplastic (Doxiades and 
Pototzky 1927, Benda 1949). 

With advancing age the wheal disappearance time of saline 
solution lengthened both with hyaluronidase and without it. The 


1 The hyaluronidase preparation, prepared from bacteria, was placed at the 
writer’s disposal by Organon, Holland. Five V.R.U. was stated to correspond 
to 100 spreading units. 
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TABLE 11 
THE MEAN OF WHEAL DISAPPEARANCE TIME WITH INTRADERMAL INJECTION OF 


SALINE SOLUTION WITH HYALURONIDASE (T) AND WITHOUT IT (C) AND THE 
RATIO (T/C) IN VARIOUS AGE GROUPS 

















Wheal Disappear- 
‘ Age in No. of ance Time, min. 
Subjects 4 f T/C 
u Years Subjects Saline with] Saline / 
Hyason (T) (C) 

I. 3—5 7 23 +1 41 +3] 0.57 + 0.05 
6—10 10 26 +3 444+ 4] 0.59 + 0.05 
Mongoloids 11—15 11 31 +3 50 + 3 | 0.62 + 0.05 
= 16 19 32 + 2 50 + 2 | 0.64 + 0.03 
II. 3—5 7 24+ 1 40 + 1 |} 0.60 + 0.06 
6—10 8 29 + 2 49 + 3 | 0.59 + 0.04 
Other mental defec- 11—15 18 324+ 3 55 + 3 | 0.59 + 0.03 
tives = 16 14 4143 62 + 4 | 0.66 + 0.02 


























The difference between the mongoloids and the control series was significant 
in the oldest age group, in which Ty] — T11 = —9+3 and Cy — Cyr = —12+43. 


variation in the absorption ability was less conspicuous among the 
mongoloids. The wheal disappearance time was thus similar among 
the mongoloids and the control series in the younger age groups, 
becoming with advancing age shorter among the mongoloids. The 
difference was significant. The hyaluronidase action seemed to be 
smaller among the older subjects, though no difference between 
the older and younger groups was established with certainty. 


2. Spread of Hemoglobin Injected Intradermally 





Series of Cases and Technique. —- The experiments were per- 
formed in 28 mongoloids and 30 other mental defectives in the 
Rinne Home. In both groups the age ranged between three and 29 
years, and each mongoloid was corresponded by a control subject 
of the same sex and approximately same age. Cachectic inmates 
were not included in this series, either. No hormonal disturbances 
appeared among the control subjects. The control group consisted 
of the following types of mental defectives: 


Hereditary mental deficiency without physical 

a. , ee re eee 8 subjects 
Mental deficiency without physical deformity, 

due to reasons unknown ................ 6 » 
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States after injuries in the course of delivery 


ere 6 subjects 
States after encephalitis and meningitis...... By) » 
Mental deficiency connected with malformations 2 » 


The experiment was performed with hemoglobin solution con- 
sisting of 12.4 per cent of hemoglobin.! The test solution consisted 
of five V.R.U. (viscosity reducing units) of HYASON, Organon, 
per two ml. The control solution consisted of hemoglobin alone. 
A dose of 0.1 ml of each solution was injected in the shoulder blade 
region, the technique being similar to that in wheal disappearance 
tests. The amount of hyaluronidase pro dosi was likewise 0.25 V.R.U. 

The area pervaded by hemoglobin was observed five, ten, 20, 
and 60 minutes after the injection by measuring the longest dia- 
meter and that perpendicular to it in mm with the aid of a trans- 
parent celluloid measure. The area was computed as a product of 
these diameters. The ratio T/C, i.e., the ratio of area of spread for 
hemoglobin with hyaluronidase to that for hemoglobin alone, was 
computed for every subject at every observation time. 

Results. — An urticarial reaction developed at the site of injec- 
tion with hemoglobin and hyaluronidase in three mongoloids 
and in three control subjects. These inmates being discarded, 25 
mongoloids and 27 control subjects were left. 

The hyaluronidase action, i.e., the ratio T/C, was similar among 
the mongoloids and other mental defectives at the four observation 
times after the injection. Table 12 illustrates that the differences 


TABLE 12 


THE MEAN OF HYALURONIDASE ACTION, CALCULATED AS THE RATIO BETWEEN 

THE AREA OF SPREAD WITH HEMOGLOBIN AND HYALURONIDASE INJECTION (T) 

AND THAT WITH HEMOGLOBIN INJECTION ALONE (c) AT VARIOUS OBSERVATION 
TIMES AMONG THE MONGOLOIDS AND THE CONTROL SUBJECTS 





























T/C 
5 min. 10 min. 20 min. 60 min. 
Mongoloids ...... 1.28 + 0.04] 1.34 + 0.04) 1.40 +0.04| 1.44 + 0.04 
Other mental defec-| = $= | £| °° &4| 
WOE) soos. Kans 1.31 + 0.05} 1.44 + 0.06] 1.38 + 0.04] 1.43 + 0.04 
Difference ........{—0.03 =- 0.06—0.10 + 0.07]+0.02 + 0.06]+0.01 + 0.06 








1 The hemoglobin solution was prepared at the State Serum Institute, 
Helsinki, by Mr. A. Louhivuori, Mag. Phil., according to the method reported 
by Holborow and Keech in 1951. 
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were not significant. It was mainly during the first ten minutes that 
hyaluronidase increased the spread of hemoglobin. Through the 
addition of enzymes, the area of spread became 1.28—1.44 times 
larger. The spread of hemoglobin with and without hyaluronidase 
was of equal amplitude among the mongoloids and the control 
subjects at the various observation times after the injection. This 


is demonstrated by Fig. 3. 
Area of spread 
sqmm 
170 _ ~- *—« mongoloids 
--- controls 
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Fig. 3. — The mean of the area of spread expressed in sqmm at various times 
after injection of 0.1 ml hemoglobin with hyaluronidase (T) and 0.1 ml hemo- 
globin (C) among the mongoloids and the control subjects. 


C. SUMMARY 


The wheal disappearance time for 0.1 ml of intradermally 
injected saline solution was examined by palpation among 47 — 
mongoloids and equally many control subjects (other mental 
defectives). Hyaluronidase action was thereby observed by com- 
paring the wheal cisappearance time with added enzyme and 
without it. The action proved to be similar in both the groups; 
the time was shortened about two fifths. 
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The spread of 0.1 ml of intradermally injected hemoglobin 
solution with the addition of hyaluronidase and without it was 
examined in 25 mongoloids and 27 other mental defectives. No 
significant difference in the hyaluronidase action could be 
established between the mongoloids and the control series in this 
respect, either. The area of spread, measured five, ten, 20, and 60 
minutes after the injection, became 1.28—1.44 times larger through 
the addition of hyaluronidase. 

There was nothing abnormal in the wheal disappearance time 
nor in the spread of hemoglobin among the mongoloids. The wheal 
disappearance time increased fairly significantly with advancing 
age among the control series, the alterations being less conspicuous 
among the mongoloids. 








Vil 


SEROLOGICAL AND HEMATOLOGICAL 
FACTORS 


The struggle of an individual against infections of various types 
is reflected by changes in the blood. In the present study special 
attention was paid to the following factors among the mongoloids: 

Antibody production after typhoid vaccination 

Electrophoretically examined serum proteins 

Erythrocyte sedimentation rate 

White blood count 


A. ANTIBODY PRODUCTION AFTER TYPHOID 
VACCINATION 


1. Survey of the Literature 


In spite of the fact that no direct correlation has been established 
between the grade of immunity against typhoid fever and the 
number of agglutinins in serum, agglutinin titer illustrates the 
reaction ability of an individual (i.a., Boe 1941). 

The vaccination with typhoid bacilli principally increased the 
titer of the thermolabile H agglutinins, which can reach considerably 
high values. Romanus (1950), e.g., obtained the value 1: 320 or 
more in 23 per cent of his subjects two months after the vaccina- 
tion, performed three times with increased doses. The production 
of thermostabile O agglutinins was, contrariwise, small: in the 
afore-mentioned investigation the titer showed no rise at all in 70 
per cent, and rose to 1: 40 or more in 17 per cent only. Boe (1941) 
examined vaccinated persons six to 12 months after vaccination 
and found thereby H agglutinin titer to be 1: 100 or more in 18 
per cent and slightly increased O agglutinin titer in three per cent. 
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Various nonspecific infections increase the titer. In Bge’s afore- 
mentioned investigation high titer values occurred mainly in febrile 
subjects at examination six to 12 months after the inoculation. 
A short-time febrile reaction occurred, in general, after vaccina- 
tion, especially after the first one (Kolle-Hetsch 1952). In the afore- 
mentioned investigation by Romanus the temperature rose on an 
average 0.2 C° a day after the vaccination. 

Leibowitz and Yannet (1942), in a study on antibody production 
among mongoloids, examined O and H agglutinin titers in 16 
mongoloids 50 days after the typhoid vaccination. They could not 
state any significant difference when the results were compared 
with those of 60 other mental defectives. The occurrence of anti- 
streptococcal fibrinolysin during and after infections caused by 
hemolytic streptococci was likewise similar in both series as well as 
the occurrence of heterophil agglutinins for sheep blood cells. 

Siegel (1948 b), too, examined the agglutinin titers after typhoid 
vaccination among mongoloids, making observations at short inter- 
vals during a long period of time. His series consisted of 20 mongol- 
oids and 20 other mental defectives. He found that the titer curve 
for mongoloids lay parallel with that for the control subjects, 
being, however, lower than theirs. Similar individual differences 
occurred in both groups, but a greater number of poor reactors 
appeared among the mongoloids. The differences were mainly 
quantitative. Siegel assumed that »the mechanism by which specific 
antibodies are either elaborated in response to antigenic stimulation 
or released into the circulation is defective in mongoloids.» 

After inoculation with whooping cough bacilli Mande and co- 
workers (1953) observed lower values for agglutinin titer among 
the mongoloids than among the other children. Out of the eight 
mongoloids two had values of 1: 640 and five of 1: 320 or more. 
Ten out of the 19 other subjects (subjects with epilepsy and other 
mental defectives) exceeded the values of 1: 640 and 17 of them1:320. 


2. The Present Investigation 


Series of Cases. — The series consisted of 15 mongoloids, whose 
ages ranged from six to 24 years and ten of whom were girls. 
The control series consisted of 15 other mental defectives in the 
beginning, their age and sex being corresponding to those of the 
mongoloids. However, three of the 15 control subjects had already 
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an increased O agglutinin titer before vaccination and after their 
exclusion for this reason, 12 controls were left. All of them were in 
a good physical condition. Mental deficiency was caused by injuries 
due to delivery in four of them, by encephalitis in two, and by 
hereditary factors in two. One of the control subjects suffered from 
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Fig. 4. — The mean of H agglutinin titer at various times after the typhoid 
vaccination among mongoloids and control series. 


oligophrenia phenylpyruvica, and in three of them the reason for 
mental deficiency was unknown. Even this number was reduced 
before the end of the examination by two inmates, who were 
discharged from the institution. 

Technique. — The blood samples for determining the agglutinin 
titer were taken in the evening before the vaccination day. The 
rectal temperature was also controlled. On the following morning 
the patients were inoculated with ORION’s typhoid vaccine, which 
consisted of 1000 mill. bacteria per ml. Of this 0.5 ml, i.e., 500 
mill. bacteria, was injected subcutaneously between the shoulder 
blades. The determination of Gruber-Widal reaction was then per- 
formed, in the beginning at intervals of one week, later more sel- 
doin, the last test being taken 24 weeks after the vaccination.) 





1The determinations of Gruber-Widal reactions were performed by the 
laboratory staff members in the Department of Serology and Bacteriology, | 
University of Helsinki. The titer was estimated by O. Widholm, M.D. 
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The rectal temperature was taken in ten mongoloids and 12 
control subjects the day before the vaccination, on the vaccination 
day and two days thereafter, always at the same hour in the after- 
noon. 

Results. — None of the subjects, except the three among the 
controls who were excluded from the series, showed O or H agglu- 
tinins in serum before the vaccination. After it all the subjects 
reacted by producing H agglutinins. One mongoloid only and two 
of the other inmates were not able to show O agglutinins during 
the entire examination period. 

The mean of the agglutinin titer for the mongoloids was in good 
agreement with that for the control subjects (Fig. 4 and 5). The 
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Fig. 5. — The mean of O agglutinin titer at various times after the typhoid 
vaccination among mongoloids and control series. 


dispersion of the values was, however, greater among the controls, 
among whom there occurred a relatively greater number of strong 
reactors. © 

Three of 15 mongoloids reached an H agglutinin titer of 1: 640. 

Five of 12 other mental defectives reached the same value. 

Eight of 15 mongoloids had an H agglutinin titer of 1: 320 or 
more. 

Nine of 12 other mental defectives were equally strong reactors. 

The O agglutinin titer was low in both groups. 

The H agglutinin titer rose equally rapidly among the mongoloids 
and the other mental defectives, reaching the maximum two weeks 
after the vaccination. It also seemed to last as long; nine weeks 
after the vaccination, six of the 15 mongoloids and five of the 12 
other mental defectives became negative, the corresponding num- 
bers being 24 weeks thereafter ten out of 15 and six out of ten. 
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Table 13 illustrates the temperature reactions. At this time all 
the subjects were clinically healthy. A slight rise in the temperature, 
0.2° C on an average, appeared in both groups. 


TABLE 13 
TEMPERATURE REACTIONS (°CELSIUS) AFTER THE TYPHOID VACCINATION 








Before Time after Vaccination, in Days 
Vaccination \Y, 1 % 2% 








Other mental defec- 
AVES oie shox 36.8 36.9 37.0 36.9 























The physical condition of the subjects was not quite satisfactory 
during the experiment. Five of the mongoloids suffered from pneu- 
monia in the second or third week after the vaccination. The disease 
was, however, of mild nature and the patients were cured with 
penicillin. A mongoloid had furunculosis with recurrent fever and 
two suffered from acute short-time infections. Eight mongoloids 
were clinically healthy. Three of the control subjects had acute 
short-time infections. 

These infectious diseases may have influenced the agglutinin 
titer among the mongoloids. Viz., four of the eight mongoloids who 
had H agglutinin titers of 1: 320 or more were the patients with 
pneumonia and one of them had an acute infection. All these 
were ill exactly at the time when the agglutinin titer reached the 
highest value. 


B. ELECTROPHORETICALLY DETERMINED 
SERUM PROTEINS 


1. Survey of the Literature 


The migration of antibodies in an electric field mainly occurs 
in the gamma globulin group (Cohn 1948). This group can be studied 
quantitatively with the aid of electrophoresis, the method that has 
been assumed to be of great value when determining the »immuno- 
logical status» of an individual. 

In a certain number of cases the electrophoresis diagram seemed 
actually to throw light upon the individual’s ability to resist infec- 
tions. A case of agammaglobulinemia with constantly recurring 
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septic conditions was cured with injections of gamma globulin 
(Bruton 1952). Dole and co-workers (1945) observed a good correla- 
tion between the antistreptolysin O titer and gamma globulin values 
in scarlet fever and rheumatic fever. 

In infectious diseases the gamma globulin value increases 
gradually after the acute phase, reaching the highest values in 
chronic infections accompanied by hyperergy, such as endocarditis 
lenta, rheumatoid arthritis, etc. (Antweiler 1952). The rise has 
generally been connected with the increase of antibodies, though 
it is not known to what degree it depends on this fact. 

On the other hand, Hallman and co-workers (1952) found that 
high gamma globulin values did not improve the prognosis in severe 
infantile gastroenteritis. In diphtheria vaccination no increase in 
the gamma globulins was noted, either (Pariser ef al. 1952), nor with 
experimental] supply of pneumococcal polysaccharides which, how- 
ever, induced high values for antibody titer (Larson and Tomlinson 
1952). 

These varying results may depend on the facts that the gamma 
globulin group is not homogeneous and that immune globulins 
contain also other proteins as well as lipoids and carbohydrates 
(Cohn et al. 1950, Wuhrmann et al. 1950). The changes are qualita- 
tive rather than quantitative during antibody production, and 
immune globulin develops through the transformation of already 
existing globulin (Antweiler 1952). The synthesis of antibodies 
may also take place at the expense of formation of other globulins 
(Pariser et al. 1952). Therefore changes are reflected but incomplete- 
ly in electrophoresis diagram and only when great amounts of 
antibody globulin have developed. 

Alterations in the liver were established in a great number of 
mongoloid cases. Roosen-Runge (1947) found, at autopsies per- 
formed on 34 mongoloids, fatty infiltration of the liver with and 
without fibrosis in 76.5 per cent of the cases. Benda (1949), too, 
discovered abnormal fatty vacuolization of the liver in 25 out 
of 31 mongoloids who were older than two years and four months, 
and more or less conspicuous fibrosis in about 50 per cent. He 
assumed that there existed no correlation between these alterations 
and chronic infections. 

In liver cirrhosis, an electrophoresis diagram revealed certain 
alterations, such as a decreased value for albumin and an increase 
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in beta and gamma globulins, as well as in fibrinogen (Gray and Bar- 
ron 1943, Whitman ef al. 1950). Wuhrmann and co-workers (1950) 
reported a broad and rounded gamma globulin curve. 

As previously mentioned, many writers believe that mongoloids 
suffer from hormonal disturbances, dysfunctions of pituitary, thy- 
roid and adrenal glands, especially. Electrophoretical studies in 
hypothyroidism have shown decreased values for albumin and alfa, 
globulin and increased values for beta globulin (Lewis and McCullagh 
1944). In hyperthyroidism low alfa, and high alfa, values have been 
obtained. McCullagh and co-workers (1943) assumed that the 
decrease in alfa, globulin values was characteristic of pituitary 
disorders. 

According to the previous investigations concerning blood 
proteins among mongoloids, the total protein amount in serum 
was rather low, remaining, however, within the limits of the normal 
(Benda 1949). The relationship between albumin and globulin 
was normal (Manitz 1932, Benda 1949). Manitz found increased 
values for fibrinogen in all cases, Benda in part of them only. 
Siegel (1948 b) mentions that the gamma globulin content had 
been examined in some mongoloids with normal results. 


2. The Present Investigation 


Series of Cases. — Twenty-one mongoloids aged from four 
to 23 years and ten other mental defectives aged between four and 
21 years were examined. The latter group consisted of four subjects 
with mental deficiency due to injuries in the course of delivery, 
three subjects with hereditary mental deficiency and three inmates 
with states after encephalitis. All of them were taken care of in the 
Rinne Home, and they were at the time of examination clinically 
healthy, with the exception of common cold which occurred prin- 
cipally among the mongoloids. The erythrocyte sedimentation rate 
ranged between 15 and 45 mm among the mongoloids, falling 
below ten in the other subjects. The patients had stayed in the 
institution from one week to 15 years. 

Technique. — The blood samples were taken before breakfast. 
After centrifugation! the total protein amount was determined 


1 Determinations were performed at the State Serum Institute, Helsinki, 
under the guidance of Mr. A. Louhivuori, Mag. Phil. 











TABLE 14 


THE MEANS OF SERUM PROTEINS AMONG THE MONGOLOIDS AND THE OTHER 
MENTAL DEFECTIVES, THE FRACTIONS WERE DETERMINED ELECTROPHORETICALLY 
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Total Albumin Globulin 
No. of Serum and a, 
Subjects | Protein globulin ae B Y 
% % % % % 
Mongoloids 21 7.4 60.1 +1.0 8.8+0.5 10.1 +0.4 21.0+1.2 
Other men- 
tal defec- 
tives ... 10 7.8 64.8 +1.3 7.7+0.8 10.1 +0.9 17.4+1.0 
Difference —4.7+1.7 +1.1+1.0 0 +3.6+1.8 
Normal val- 
ue (The 
Labora- 
tory 6.5—8.0 68 5 12 15 
Normal val- 
ue (Ant- 
weiler) .. 63.2 +2.5 9.0+1.8 13.7 +0.3 14.1+1.9 


























according to the biuret method. Electrophoretical determinations 
were performed in H. J. Antweiler’s microelectrophoresis apparatus 
by using Dole buffer (ion strength 0.12, pH 8.6). 

Results. — The total serum protein amount was normal among 
the mongoloids, being, however, somewhat lower than in the control 
series. One subject had the value 6.4 per cent, and in five subjects 
the value fell below seven. 

The means of the various serum proteins are summarized in 
Table 14. They were compared with the normal values of the 
Laboratory of the State Serum Institute, Helsinki, and with 
those reported for adults by Antweiler. According to Ewerbeck 
(1952), children’s normal values agree with those for adults 
beginning from the fifth year of life. Clear discrepancies can be 
found during the first year of life only. 

Agammaglobulinemia did not thus occur among the mongoloids. 
On the contrary, the mean of the gamma globulin was somewhat 
higher than in the other mental defectives and remarkably higher 
than the normal values reported. The difference between the 
mongoloids and the other mental defectives was, however, insignif- 
icant in this respect. 
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The more detailed analysis of the individual subjects revealed 
that two thirds of the mongoloids had gamma globulin values 
exceeding 20 per cent of the total amount of the serum proteins. 
The corresponding figure in the control series was 3: 10. If the abso- 
lute values alone are taken into consideration, the difference was 
not so clear owing to the lower total protein amount among the 
mongoloids. On the other hand, the value for albumin was decreased 
among the mongoloids and in this respect there was a significant 
difference between them and the subjects used for comparison. 

The form of the gamma globulin curve can best be expressed 
as the quotient Q. 


height of gamma globulin curve _ 
ze (Wuhrmann et al. 1950). 





base of gamma globulin curve 


A high gamma globulin peak, i.e. a high Q value, occurred, e.g., 
in myeloma. A low and broad curve was obtained with great 
amount of antibodies present, in liver cirrhosis, etc. Wuhrmann and 
co-workers compared two series with extreme Q values. The former 
consisted of 12 patients with myeloma, the mean of Q being 2.2. 
The latter series had low gamma globulin curves and the mean 
of Q was 0.6. 

The form of the gamma globulin curve was principally similar 
among the mongoloids and the control series, the quotient Q being 
0.5 and 0.46, respectively. The figures are low as compared with 
those reported by Wuhrmann et al. The difference may possibly 
be due to different measuring technique. 

The electrophoretical examinations did not reveal any alterations 
in the composition of serum proteins characteristic of liver cirrhosis 
or hormonal disturbances. 

When comparing the older and younger mongoloids, as well as 
the new arrivals and the mongoloids who had stayed long in insti- 
tutions, it became evident that principally the oldest age group 
differed from the control series in having lower albumin and higher 
gamma globulin values. The younger mongoloids were in better 
agreement with the controls, and the mongoloids of different ages 
who had newly arrived did not disagree with their control sub- 
jects at all. The amount of alfa, and beta globulins was similar 
in all the three groups. 
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C. ERYTHROCYTE SEDIMENTATION RATE 


1. Previous Investigations on Mongoloids 


Manitz (1932) examined 25 mongoloids, 16 of whom had slightly 
increased E.S.R. values ranging between ten and 37 mm. He 
attempted to include in his series healthy subjects only, and 
assumed that the increase was due to metabolic disturbances on 
endocrine basis. Five of the 17 patients reported by Benda (1949) 
had an increased E.S.R. They were apparently free from infections. 
However, he as well as Schachter (1941), who noted a tendency to 
a high E.S.R. among mongoloids, assumed this to be caused by 
increased disposition to infections. 


2. The Present Investigation 


The E.S.R. was examined among the mongoloids in the Rinne 
Home and the results were divided into three groups on the basis 
of the conditions under which the examinations were performed. 
Westergren’s method was used and the reading was done after 
one hour. 

E.S.R. on Admission. — Twenty-seven mongoloids and 130 
other mental defectives were examined on admission to the insti- 
tution. The usual somatic examination and a roentgenological 
examination were performed, the latter in the Tuberculosis Dis- 
pensary in Helsinki. Three mongoloids and five other subjects who 
suffered from an infection were excluded, the others being, in 
general, healthy. It was obvious that these series were freer from 
infections than the children at the institutions, since they arrived 
from their homes, where they had mainly stayed among the family 
members. 

The E.S.R. value for 24 mongoloids ranged between four and 
25 mm, among the other mental defectives between one and 57 mm. 
The mean was 13 mm in the former group and fen mm in the latter. 

E.S.R. in Routine Examinations. — They were carried out 
before the typhoid vaccination, in connexion with general roent- 
genological examinations, efc. Thirty-four mongoloids were 
examined on 58 occasions (one to four times) and 66 other mental 
defectives altogether 73 times (one to two times). All of them were 
taken care of in the institution at least half a year and formed 
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a group exposed to recurrent nosocomial infections. At the examina- 
tion time they were healthy as far as could be observed by super- 
ficial examination. 

Among the mongoloids the E.S.R. ranged between five and 93 
mm and among the other mental defectives between one and 67 mm. 
The means were thereby 23 mm and 15 mm, respectively. 

E.S.R. in Various Diseases. — Twenty-two mongoloids were 
examined in connexion with the following diseases: 


Bronchitis and infections of the lung ...... 16 subjects 
SY hier ens ou SOKA N SWISHER RESWRE OHS 3 » 
ee er ee 3 » 
ee ee rere fre ree Te rere 1 » 


The E.S.R., ranging from 14 to 115, was examined one to 11 
times in every patient. The highest value seen during the course of 
each disease was 18 to 115 mm. The mean of the highest E.S.R. 
values was 67 mm in the afore-mentioned diseases. 

The results are summarized in Table 15. 


TABLE 15 


ERYTHROCYTE SEDIMENTATION RATE AMONG THE MONGOLOIDS 
I. ON ADMISSION 
II. IN OTHER ROUTINE EXAMINATIONS 
III, IN INFECTIOUS DISEASES 





























I II : III 
E.S.R. 
mm/hour No. of % No. of % No. of 0% 
Subjects Subjects Subjects ° 
o0— 10 13 54 16 28 — — 
11— 20 7 29 23 40 1 4 
21— 30 4 17 10 17 3 13 
31— 40 — — 2 3 4 18 
41— 50 — — — — 2 9 
51— 70 -- — 4 7 1 4 
71i— 90 — — 2 3 6 26 
91—115 -- — 1 2 6 26 
No. of tests| 24 | 58 | 23 




















Some of the diseases were cured with penicillin or sulfonamide, 
E.S.R. decreasing rapidly to the normal or close to it as a result. 
Some examples are given. 
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K. S. 4 years Diagnosis: Bronchopneumonia E.S.R.: 82 mm 


3 weeks later » 5 »s 
KE. T. 20 years Diagnosis: Bronchopneumonia E.S.R.: 108 mm 
2 weeks later » 26 » 
8 weeks later » 20 » 
L. S. 22 years Diagnosis: Bronchopneumonia E.S.R.: 94 mm 
2 weeks later » 12 » 
9 weeks later » 10 » 


In chronic diseases the E.S.R. remained continuously increased, 
as illustrated by the following examples. 


O. A. 13 years 
Diagnosis: Pulmonary tuberculosis Observation time: % year 
E.S.R.: 75—113 mm 
R. J. 20 years 
Diagnosis: Chronic bronchitis Observation time: 3 years 
E.S.R.: 31—105 mm 


A. R. 11 years 
Diagnosis: Chronic bronchitis Observation time: 2% years 
Bronchiectasis? E.S.R.: 26—72 mm 


During this examination mongoloids were not compared with any 
control series, since the variations in their erythrocyte sedimenta- 
tion rates did not show discrepancies from that generally found in 
infectious diseases. 


D. WHITE BLOOD COUNT 


1. Previous Investigations among Mongoloids 


The main purpose of the previous investigations was to find out 
possible alterations in the blood picture among the healthy 
mongoloids. The writers have, however, generally emphasized the 
difficulty of excluding infections with certainty among these 
subjects. 

Manitz (1932), e.g., reported an increased total number of white 
blood cells. Actually the values seem generally to remain within 
the normal limits, though there occur rather great divergences in 
both directions (Nadolny and Weinberg 1921, Benda 1949). 

The relative number of neutrophils also greatly varied, ranging. 
e.g., in 100 cases reported by Benda between 30 and 80 per cent 
with rather even distribution. Weygandt (1927) and Manitz con- 
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sidered relative neutrophilia typical of mongoloids. Turpin and 
Bernyer (1947) examined neutrophil cells regarding their grade of 
nuclear segmentation among 47 mongoloids and found a significant 
shift to the left, i.e., abundantly younger forms. No clinical signs 
of infection were found in the subjects. 

Eosinophilia occurred in fairly many of the mongoloids (Nadolny 
and Weinberg, Weygandt, Manitz). However, in two thirds of 100 
cases reported by Benda the value fell below three per cent. He 
assumed relative lymphocytopenia to be the only thing typical of 
mongoloids’ blood count, the majority having 20 to 30 per cent 
lymphocytes. The amount of lymphocytes fell below 20 per cent 
in 18 per cent of his patients, though relatively high figures, up to 
58 per cent, also occurred. He believed that the low lymphocyte 
value of mongoloids could be parallelled with that of patients with 
chronic adrenal deficiency. 

Benda was of the opinion that mongoloids are unable to respond 
to infections with leukocytosis. Kirman (1950), who found strong 
reactions in inflammation of the lung, did not, however, agree with 
him, neither did Turpin and Bernyer, who during infections obser- 
ved an even stronger shift to the left in the blood count than usual. 
Vahlquist (1954) mentioned a case of a newborn mongoloid who 
died of sepsis (B. coli) and congenital heart disease one month old. 
The patient had 57,000—70,400 leukocytes in the first phase of 
the disease. 


2. The Present Investigation 


Thirty-five mongoloids were examined in the Rinne Home. 
During the latest month they had shown no symptoms of severe 
infections of the respiratory tract, the intestinal canal or the skin. 
On the other hand, common cold and blepharitis had appeared. 

The blood samples were taken in the usual way before breakfast. 
The leukocyte count and differentiation were performed by experi- 
enced laboratory staff. The subjects were divided into two groups 
according to age, eight years forming the border line (i.a., according 
to Blackfan et al. 1944). The younger group consisted of five mongol- 
oids aged between four and seven years, the older of 30 mongoloids, 
aged between eight and 30. 

In Table 16 the values obtained are compared with those 
reported by Undritz in the »Hamatologische Tafeln Sandoz» (1950). 





Tota 
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TABLE 16 
WHITE BLOOD COUNT AMONG 35 CLINICALLY HEALTHY MONGOLOIDS 
4—7 years 8—30 years 
5 Mongoloids 50 Mongoloids 
Normal Value Normal Value 
Mean Range Mean Range 
Total number of leu- 
kocytes. ........ 5,000—15,000] 11,700) 7,900—19,700} 3,500—10,000} 9,200 | 4;600—15,000 
Basophil,% ...... 0—2 0.5 0— 1.0 0—2 1.0 0— 2.0 
Eosinophil,% .... 0—5 4.5 0.5— 9.5 0—3 3.0 0— 8.5 
Neutrophil, 
stab forms, % 0—10 2.5 0— 5.0 0—5 1.0 0— 4.0 
segment forms, % 25—65 61.0 44.5—74.0 45—70 52.5 28.0—74.5 
Lymphocytes, % .. 30—70 28.5 20.5—38.5 20—45 38.0 18.5—65.0 
Monocytes,% .... 0—8 3.0 1.5— 5.5 0—8 4.5 2.0—10.5 

















This normal series was selected for comparison, since it expresses 
both the ranges and the means. 

The total number of leukocytes greatly varied and abnormally 
high values occurred in both groups; on the contrary, not a single 
case of leukopenia could be stated. The differentiation revealed no 
marked deviations from the usual. Eosinophil cells were increased 
in many subjects; in 15 of all the 35 mongoloids they exceeded the 
limit of the normal which is considered to be three per cent in the 
older and five per cent in the younger group. One subject only had 
no eosinophil cells in the blood picture. Allergic eczema or asthma 
did not occur among the subjects. 

Pathological immature neutrophil cells were not found. However, 
stab forms were observed in 30 out of the 35 mongoloids, their 
number being within the limits of the normal. Among the younger 
subjects the number of neutrophils considerably surmounted that 
of lymphocytes, which is not, in general, the case in this age group. 
No real lymphocytopenia with low total number of leukocytes 
occurred. Lymphocytes exceeded the normal in eight older mongol- 
oids, while one of them only remained below the normal value. 
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E. SUMMARY 


Fifteen mongoloids were vaccinated with typhoid bacilli, the 
strength of Gruber-Widal reaction being determined at even inter- 
vals. Twelve other mental defectives were examined in the equal 
way. No striking difference could be stated in antibody production, 
even though fewer mongoloids than the others showed high titer 
values. The titers rose and decreased equally rapidly in both the 
groups. During the examination period bronchopneumonia occurred 
in some of the mongoloids, the fact that possibly increased the 
Gruber-Widal titer. 

The serum proteins were determined electrophoretically in 21 
clinically healthy mongoloids and ten other mental defectives. The 
total protein value proved to be somewhat smaller among the 
mongoloids. In addition, there was a difference between the amounts 
of gamma globulin and albumin among mongoloids and other 
mental defectives, viz., gamma globulins were increased and 
albumins decreased in the former group. On the other hand, alfa, 
and beta globulins appeared to the same extent in both groups. 
By dividing the mongoloids into two age groups it became evident 
that the afore-mentioned alterations were mainly typical of the 
older group and that they did not occur at all in mongoloids who 
were recently admitted to institutions from their homes. No charac- 
teristic changes suggesting injury of the liver or hormonal disturb- 
ances could be observed in this series. 

The erythrocyte sedimentation rate was determined in the 
mongoloids at various occasions and the results were divided into 
three groups: 1) E.S.R. on admissions, 2) E.S.R. in routine examina- 
tions and 3) E.S.R. in various diseases. The results of the first two 
groups were compared with those of other mental defectives in 
the same institution. 

The rise in the erythrocyte sedimentation rate among the 
mongoloids proved to be caused by infections as in general. 
Accordingly, it was normal or slightly increased in the group 
that was least exposed to infections, but increased in most of the 
mongoloids who had stayed longer periods in the institutions, where 
it is difficult to avoid recurrent infections. As compared with 
other mental defectives the values were, on an average, higher 
among mongoloids in both the groups. 
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During the course of various infectious diseases the E.S.R. 
increased among the mongoloids, reaching often very high values. 
After the effective treatment of the infection, it soon became 
normal again. 

The white blood count was also examined in 35 clinically healthy 
mongoloids. The total number of leukocytes was often increased, 
no leukopenia, on the other hand, occurred. The relative number 
of eosinophil cells, neutrophil segment forms and lymphocytes 
varied greatly. No decrease in eosinophils was noted, on the 
contrary, often a slight rise. Immature cells were not observed 
among the neutrophils, nor a greater number of stab forms than 
is normal. The percentage of lymphocytes was, on the other hand, 
low among the younger mongoloids. 
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DISCUSSION 


In the institutions where the examinations were carried out, 
mortality among the mongoloids was not greater than that of the 
other mental defectives. The observation time was, unfortunately, 
rather short, lasting from three months to four years. The results 
were in disagreement with previous experiences concerning the 
prognosis of mongoloids quo ad vitam, but supported Yannet’s 
(1950, 1953) opinion that the use of antibiotics against infections 
among mongoloids greatly increased their average length of life. 
Therefore the number of mongoloids will obviously increase in the 
community. This may not, however, be due to the good action of 
antibiotics alone, but it may also depend on the fact that the 
severity of common infectious diseases has weakened nowadays. 

In spite of low mortality, morbidity was high among the mongol- 
oids. Pneumonia, e.g., occurred among one fourth of them during 
the observation time. To some extent, though not in a decisive 
amount, this may depend on the increased incidence of congenital 
heart disease. 

The reason for the increased susceptibility to infections could 
not be indicated or localized in the present study. However, certain 
deviations from the normal were observed in the reactions of the 
mongoloids. 

When examining the non-BCG vaccinated subjects, mongoloids 
were thus to a considerably greater extent tuberculin negative than _ 
the other mental defectives living in the same environment. This 
does not indicate that the mongoloids are unable to develop hyper- 
sensitivity after infection; the tuberculous mongoloids were tuber- 
culin positive and the BCG vaccinated ones developed hyper- 
sensitivity. Tuberculin sensitivity did not prove to be transitory 
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among the mongoloids with naturally acquired sensitivity either, 
though after BCG vaccination it eventually weakened somewhat 
more rapidly among the mongoloids than among the control subjects. 

On the other hand, decreased immunity with increased mortality 
from tuberculosis can be the reason for so few mongoloids being 
tuberculin positive. An elimination of the infected subjects should 
thus have taken place. This is supported by the fact that among 
the mongoloids in the institutions where careful tuberculosis exa- 
mination could be carried out, two of the eight tuberculin positive 
subjects had tuberculosis, i.e., one fourth, while the corresponding 
figures for the other tuberculin positive mental defectives were 17 
of 321 or 5.3 per cent. 

The decreased immunity among the mongoloids was also illus- 
trated by a case of miliary tuberculosis among the BCG vaccinated 
subjects. According to Wallgren (1953), cases of miliary tuberculosis 
or tuberculous meningitis have not been reported among adequately 
BCG vaccinated persons in Scandinavia, while cases of secondary 
tuberculosis have occurred. 

Hirszfeld (1926) originated the conception »serologically mature», 
later much discussed, and his theory has not as yet been totally 
refuted (e.g., Raffel 1953). Regarding tuberculin sensitivity, Hirsz- 
feld implied, i.a., that it will not appear in a person as a result of 
infection only, but that it also develops with age in persons not 
infected. Among the other mental defectives the number of tuber- 
culin positive subjects increased regularly with age, while no distinct 
rise was noted among the mongoloids possibly owing to defective 
»serological maturation». 

Mongoloids also differed from the control subjects through their 
even twice as strong tuberculin reactions after BCG vaccination. 
Four years after the vaccination the reactions were, in general, 
continually stronger among the mongoloids, though the difference 
was no more distinctive. The tuberculous mongoloids were also 
strongly tuberculin sensitive and histological examination of the 
tuberculous foci in one of them revealed that the process was 
strongly exudative. 

Mongoloids thus seemed to form a group of subjects with strong 
hypersensitivity but with low immunity. 

Since the skin of the mongoloids tends to become coarse and 
dry and since their lymphatic vessels generally prove to be hypo- 
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plastic, the strong tuberculin reactions can be connected with these 
local conditions. The state of the skin is, as mentioned earlier, of 
great significance concerning the strength of tuberculin reaction. 
Skin permeability tests showed, however, normal results. The skin 
changes among mongoloids increased with advancing age (Oster 
1953), while tuberculin reactions in the present series were equally 
strong among the younger and older subjects. The strong tuberculin 
sensitivity among mongoloids cannot thus be explained as being 
due to the changes of the skin. 

The results of investigations on antibody production among 
mongoloids have been contradictory. In the present series antibody 
production proved to be good, but a real insufficiency of this produc- 
tion might have been obscured by a nonspecific increase of the 
agglutinin titer caused by various infections. Further investigations 
based on a greater series of mongoloids are needed to elucidate the 
problem. 

Gamma globulins were not, however, decreased. Contrariwise, 
this serum protein fraction was among many mongoloids greater 
than in the control series. The rise was obviously caused by immune 
globulin, since it appeared in those inmates who had been for a long 
time taken care of in the institutions where nosocomial infections 
frequently occurred. Among these mongoloids the erythrocyte 
sedimentation rate, too, was often increased as well as the number 
of leukocytes in the blood. Such infectious signs occurred consider- 
ably more often among mongoloids than in other mental defectives 
in the same institutions. 

The increased susceptibility to infections could possibly depend 
upon the fact that bacteria more easily invade the organism of 
mongoloids than that of healthy subjects, due to some defects in 
the skin and mucous membranes. The common chronic infections, 
such as blepharitis, rhinitis, bronchitis, and furunculosis support 
this assumption. Hyaluronidase action proved, however, to be 
normal in mongoloids at absorption and spreading experiments. 
It seemed likely therefore that at least the hyaluronic acid in the. 
ground substance of these barriers was not changed. A defect may 
perhaps be found in other elements. 

Penrose (1932) and Siegel (1948 a) were of the opinion that 
resistance against infections among mongoloids was equally poor 
in the various age groups. On the other hand, Oster (1953), i.a., 
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reported that the older mongoloids hardly differed from the normal 
population in this respect. 

In the present study certain reactions in the nonmongoloids 
varied with the age. Except the rise in the number of subjects 
with naturally acquired tuberculin sensitivity also the disappear- 
ance time of intradermally injected saline solution increased. The 
strength of the tuberculin reactions after BCG vaccination and the 
composition of the serum proteins were, on the contrary, similar 
among the older and younger groups. Regarding the Gruber-Widal 
titer after typhoid vaccination and the spread of hemoglobin in 
the skin, the differentiation could not be performed in more detail 
due to the small number of subjects. 

On comparison mongoloids showed less conspicuous age fluc- 
tuations; the number of tuberculin positive non-BCG vaccinated 
subjects was small in all age groups and the increase in the wheal 
disappearance time with advancing age was slightly prominent. 
It is true that the morbidity was smaller in the older group, but 
e.g., inflammations of the lung often occurred among them, too. 


To some extent the present investigation also elucidated the 
problem of the hormonal status among mongoloids, which was 
considered by various investigators to be disturbed. 

The results did not support the assumption that hypothyroidism 
is common among mongoloids. As a matter of fact, such condition 
would cause, i.a., weak tuberculin sensitivity and increase the 
amount of hyaluronic acid in tissues with diminished permeability 
and increased hyaluronidase action as a result. Among the serum 
proteins, albumins and alfa, globulins would decrease and beta 
globulins, on the other hand, increase. On the contrary, mongoloids 
had strong tuberculin reactions, and the skin permeability tests 
yielded normal results. It is true that the albumins were decreased, 
but the alfa, and beta globulins were the same as in the non- 
mongoloids. 

The hypersensitivity has been reported to be influenced by 
ACTH and cortisone. The increased tuberculin sensitivity among 
the mongoloids may therefore be based on a defect in the adjusting 
hormonal factors of the pituitary or the adrenals. 
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The frequently occurring slight eosinophilia, which besides the 
present writer has been reported by various others must also be 
taken into consideration in this connexion (Deamer and Silver 1950). 
Such a hormonal insufficiency should also be reflected by the 
fluctuations in the amount and quality of hyaluronic acid. This 
could not be pointed out among the mongoloids by the methods 


used. 








IX 
SUMMARY 


The examinations were carried out among the mongoloids in 
institutions for mental defectives in Finland during the years 
1950—1954. The ages of the subjects varied between one and 29 
years and their numbers at various examinations between 12 and 
115. The results were compared with those of similar examinations 
performed on other mental defectives in the same institutions. 

1. The frequency of infectious diseases among mongoloids was 
great in the present series, as it was in the previous investigations. 
Pneumonia occurred once or more often in 28 per cent, the corre- 
sponding percentage among the other mental defectives in the same 
institutions being seven per cent. On the other hand, the frequency 
of tuberculosis was not greater among the mongoloids, all the 
three cases being, however, severe. A mongoloid who was BCG 
vaccinated earlier died of acute miliary tuberculosis. The incidence 
of inflammations of the lung was great in all age groups among 
the mongoloids, being somewhat more frequent among the youngest 
subjects. The health condition was, in general, best among the oldest 
age group. 

2. In spite of the high morbidity, mortality was hardly greater 
among the mongoloids than among the subjects used for compari- 
son. The effectiveness of the sulfa drugs and antibiotics was good. 

3. The non-BCG vaccinated mongoloids were to a considerably 
smaller extent tuberculin positive than the other mental defectives 
in the same institutions, i.e., in 15 and 49 per cent, respectively. 
The difference was highly significant. Among the tuberculin posi- 
tive subjects the tuberculin sensitivity was persistent. The mongol- 
oids who suffered from tuberculcsis were strongly tuberculin sensi- 
tive. After the BCG vaccination 53 out of the 54 mongoloids became 
tuberculin positive. 
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‘The hypersensitivity after the vaccination was stronger among 
the mongoloids than among the control subjects. With Mantoux 
1.0 mg the mean of the strength of reactions was twice as great 
in the mongoloids as in the subjects used for comparison. The 
strong tuberculin sensitivity proved, however, to be of somewhat 
shorter duration among the mongoloids. The average strength of 
the reactions for Mantoux 1.0 mg and 0.1 mg _ increasingly 
approached that of the others in course of time. During the whole 
observation time no clear difference was observed among the 
mongoloids and the control series with a Mantoux test 0.01 mg. 
Four years after the vaccination 22 per cent of the mongoloids had 
become tuberculin negative again, the corresponding percentage of 
the others being 39 per cent. 

Tuberculin reactions were equally strong among younger and 
older subjects, in both the mongoloids and subjects used for com- 
parison. The local reactions after the vaccination were normal 
among the mongoloids. 

4, Hyaluronidase action on the skin permeability was similar 
in the mongoloids and the subjects used for comparison. The per- 
meability of the skin was tested by observing the wheal disappear- 
ance time for intradermally injected saline solution and the area 
of spread for hemoglobin. In both cases parallel tests were performed 
with and without hyaluronidase. 

The wheal disappearance time was similar among younger 
mongoloids and younger control subjects, being in the older groups 
shorter among the mongoloids. The area of spread was of the same 
size in both the test groups. 

5. The antibody production after the typhoid vaccination did 
not differ among the mongoloids from that of the control series, 
except that fewer mongoloids reached high titer values. However, 
O and H agglutinins appeared in the blood of all of them, except in 
one subject, who had no O agglutinins. The titers reached as rapidly 
their inighest values and lasted as long. Four out of the eight 
mongoloids among the strongest reactors, viz., with an H agglu- - 
tinin value of 1: 320 or more had, however, pneumonia simultane- 
ously with the highest titer value. It was probably the reason for 
the strong reactions among these mongoloids. 

6. The amount of serum proteins was fairly low among the 21 
mongoloids examined, falling below 6.5 per cent in one of them 
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only. No gamma globulin deficiency could be found when examining 
the protein fractions electrophoretically; on the contrary, these 
globulins were. increased among many mongoloids, in the older 
ones, especially. The albumins were decreased correspondingly, 
while the amount of alfa, and beta globulins was similar to that in 
the control series. The mongoloids recently admitted to institutions 
showed no deviations from the electrophoretical pattern of the 
control subjects. 

7. On the admission, the erythrocyte sedimentation rates of the 
mongoloids were normal or slightly increased, exceeding often the 
normal value after a longer stay in the institution. The reaction was 
increased, being frequently extremely high in various infectious 
diseases, but normalized soon after effective therapy of the disease. 

8. In the clinically healthy mongoloids the white blood count 
showed no characteristics common to all the subjects examined. 
The total number of leukocytes was often increased, like that of 
eosinophil cells. Relative lymphocytopenia occurred among the 
youngest subjects. Pathological cells were not found. 
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